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SECTION 1
INTRODUCTION

1-1 CONFIGURATION OF SERVICE MANUAL

This manual is maintenance guide for model MDH-10 series.

Section 2 describes disc (disk) and tools necessary for maintenance.

Section 3 provides fault diagnostic procedure that may require spare parts, measurement, or
adjustment. The overall check (ATP) after part replacement and adjustment will be included in
this section.

Section 4 describes how to disassemble / install every part of the unit.

Section 5 describes how to adjust / check the unit after faulty parts replacement, which are
found in Section 3.

Section 6 consists of circuit diagrams, assembly drawing, and parts list.

Section 7 describes pin assignment and block diagram of semiconductor.

1-2 CAUTION

Caution: As the laser beam used in the unit is harmful to the eyes, do not attempt to
disassemble the enclosure. Refer to servicing to qualified personnel only.

CLASS 1
LASER PRODUCT

LASER KLASSE 1
PRODUCT

This unit is classified as a CLASS 1 LASER product. The CLASS 1 LASER PRODUCT label is located
on the bottom.

DANGER
INVISIILE LASER RADMTION WHEN OPEN.
AVOID DIRECT EXPOSURE TO BEAM.

VORSOCHT

UNSICHTBARF LASERATRAKLLING WEIN ABDECKUNG
GEOFENFT. NICHT DEM STRAHL AUSSETZEN.

The Danger label is located on the Mechanical Deck Cover Ass'y.

1-3 SWITCHES



Terminator Switch SCSI 1D Switch

1-3-1 SCSI ID Select

Assign the drive unit's ID number by setting these switches on ON or OFF. Do not assign the
same number as one previously assigned to another SCSI device.

Mark
ID No.

2 3 4
0 OFF |OFF |OFF
1 OFF |OFF |ON
2 OFF |ON |OFF
3 OFF |[ON |ON
4 ON |OFF |OFF
5 ON |OFF |ON
6 ON |ON |OFF

7 ON |ON |ON

1-3-2 Terminator

When the terminator is enabled, the MD DATA drive must be at the last unit in the SCSI chain.
E1 2 3 « .3 E 2 3 4

When the internal terminator  When the internal terminator
is not used: OFF is used: ON

1-3-3 POWER Mode Select




When Reading/Recording data, set this switch to DATA. Also when playback any audio disc, set
this switch to AUDIO. POWER Lamp goes on for both settings.

| e a—

=
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7=\
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1-3-4 AVLS

/ N\

POWER/Mode Selact  AVLS

When setting this switch to ON. This function allows you to limit the maximum volume without
degrading the sound quality.



SECTION 2
TOOLS AND MEASURING INSTRUMENTS

2-1 GENERAL AND SPECIAL TOOLS

The tools and measuring equipments for performing maintenance on the MDH-10 series are
followings.

2-1-1 General Tools

SONY Parts No.

+ Screw Driver (DK-20) (for 1.4mm) (7-721-050-09)
+ Driver 2.6mm (7-700-749-03)
Tweezers (7-700-753-02)
Round Nose Plier (7-700-757-01)
Cutter (7-700-758-02)
Driver (for Volume adjustment) (7-721-052-07)
+ Bit (#1) (for Torque Driver)(MO0.8 - 2.0) (7-721-052-91)
+ Bit (#0) (for Torque Driver)(M1.6, 2.0) (7-721-052-92)

Soldering Iron (20W)

Base Tip for Soldering iron (for FFC removal) (3-702-088-01)
Desoldering Metal Braid (Solder Wick)

Power Supply DC+5V (min 2.0A)

Power Supply -5 ~ -12V (min 1.0A) (only when RF Buffer Board)

BNC Cable (1.5m)

Thermometer (Digital)

Headphone (MDR-E741MP/K2) (for J1) (8-953-537-94)
Headphone (MDR-014MP) (for UC2, CEJ, CEK) (8-953-009-90)
Lip-12 Rechargeable Battery (Lithium-ion battery pack)

SCSI Cable MOA-CIOT (for J1) (Bellows Type/50P-Full-50P-Half)

AC Adapter (for J1) (1-473-017-11)

AC Adapter (for UC2) (1-473-018-11)



AC Adapter (for AE4, CE)J)

2-1-2 Special Tools

Quarter L (PCX-320 Series) system
Followings can be a substitute for the Quarter L system

PS/2 model 30
Dell Optiplex 4100

Note: Fujitsu SCSI card of PCMCIA Ver 2.0 could not be
supported.
Note: Following specification are required.

640kbytes or more RAM
w/3.5" Floppy Disk Drive
w/Hard Disk Drive

DOS ver 5.1 or later

SCSI Cable (E) (for UC2, CEJ, CEK pin type/50p Full-50p-Half)
Mech Deck Base

Over Write Head Height Tool
Power Cable (for RF Buffer Board)
BNC (one-end) Cable

Fixture Base (MDH-10)

Pin Board Ass'y

RS-232 Cable

RS-232 I/F Cable

RS-232 Interface 3V

RS-232 Cable (Host side)

Error Rate Counter

RF Buffer Board

MD DATA Power Checker (w/MD Cartridge)

AC Adapter (recommend A08017 (AC 90V to 110V (Advantest)) or AO8019 (AC 200V to 245V

(Advantest))) (for MD DATA Power Checker)

Note: This checker consists of a Power Meter and a MD Cartridge. And only MD Cartridge can

be supplied for spare, as part No. J-905-906-0A.

(1-473-019-11)

(J-905-910-0A)
(J-905-914-0A)
(J-905-913-0A)
(J-609-130-0A)
(J-907-202-0A)
(J-905-911-0A)
(J-905-912-0A)
(J-905-016-0A)
(J-905-901-0A)
(J-905-915-0A)
(J-905-904-0A)
(J-905-902-0A)
(J-905-917-0A)

(J-905-905-0A)



Line Out Cable (J-905-919-0A)

2-1-3 Test Discs (Disks)

Acceptance Test Procedure (ATP) System disk (OR-D707WA) (8-980-300-07)
This disk used for ATP. (for details, refer to section 3)

Function Check Disk (OR-D706WA) (8-980-300-06)
This disk used for unit adjustment. (for details, refer to section 5)

Down Load Program Disk (OR-D702WA) (8-980-300-02)

This disk used for down load program. (for details, refer to section 5-10)
Note: Abovementioned disks can be worked on DOS V5.1 or later.

Re-Writable Adjustment Disc No. 1 (8-980-300-08)
Test Disc (Read Only) (TGYS-9001) (OR-D716WA) (8-980-300-24)
Audio Test Disc (TGYS-1)

These discs (MD DATA) are used for unit adjustment and ATP.

2-1-4 Measuring Equipments
Oscilloscope (mini. 20MHz) (recommend Analog Type)

Frequency Response Analyzer (recommend 5010A (NF Electric
Instruments))

Jitter Meter (recommend DB-3260 (KENWOQOD))

EF Phase difference Meter (recommend Phase Detector for MD
(COPERU Co.))

SCSI Board (The SCSI Master (ADAPTEC AHA1542/1522/1742))
Pulse Jitter Counter (recommend TR5834/TR5835 (ADVANTEST))

Digital Multi Meter

2-1-5 Expendable and Chemical Supplies
Cleaning Liquid Lens (J-250-100-0A)

Cotton Swab (200pcs) (7-740-900-65)



Diamond Qil (NT-68) (7-661-018-18)
Sankol (FG-84M) (7-662-001-36)

MD DATA is trademark of Sony Corporation.

ADAPTEC is a registered trademark of Adaptec, Inc. of the U.S.A. Other names of the
companies and products appearing in this manual are trademarks or registered trademarks of
those companies.

2-2 SPECIAL TOOLS
2-2-1 Pin Board Ass'y and Fixture Base

(1) Configuration (Refer to Fig. 2-2-1)

Fig. 2-2-1 Installation to Fixture

REF. Description | REF. Description

AP1013 |VC AP7010 [IMTO
AP1015 |E AP7011 WFCK
AP1022 |F AP7013 |DTSY
AP105 |RFGND AP8114 3.5V1
AP126 |LDIO AP8116 3.1V
AP127 |LDI1 AP8118 [TXD
AP5020 |RF AP8119 |[RXD
AP5030 |ABCD AP8120 |-RST
AP5050 |FBIAS SP110 TAO

AP5060 [TE-O SP5040 APCREF



AP5070 FE-O SP5090 FEO

AP5124 |SERVOGND | [TP722 |ATER

AP5126 [TI TP8332 |[UNREG1
AP5127 |FI TP8333 |2.85V
AP5128 |FDI TP8338 OP/CL
AP5129 [TDI TP8339 [UNREG2
AP7007 |MT3 TP8340 3.5V2
AP7008 |MT2 TP8341 |4.75V
AP7009 MT1 TP8342 |GND

(2) Pin Board Ass'y Function

Switches

OFBIAS ... This switch is used for Focus Error offset (FE) adjustment. (Set this switch to "Short"
during FE adjustment, and set to "Open" during FBIAS Adjustment.)

O7est terminals

When using following Test terminals listed below on the Pin board, you can easily conduct any
adjustment or measurement.

(3) Installation to Fixture Base (MDH-10)

a.

b.

Remove the installation screws (4pcs) from the Fixture Base.
Carefully attach the Pin Board Ass'y to the Fixture Base.
Loosely fasten installation screws (4pcs) for adjustment later.
Put a drive to the base and slide it in place.

Push Pin Board up so that the positioning openings of drive's Mounted Board and
positioning pins are aligned straightly.

Fasten installation screws (4pcs) completely and then remove the drive from the
Fixture.

2-2-2 Error Rate Counter (MD)

This enable you to count C1, C2 errors which appear when reading data and also to monitor AT
errors of address (ADIP signals) which have already been recorded in Re-writable Adj. Disc or



Read Only Disc.
(1)

110 GND
‘_‘L]—_‘{\. /NC
— 1)
—
Black - GND
White - MTO
e MT2
u -
th'e - MT3
Green — ADSY
Yellow - ATER

Mam Board 3

Fig. 2-2-2 Error Rate Counter (MD)
Configuration (Refer to Fig. 2-2-2)

Main Board
MTN Cable
Power Cable

(2) Error Rate Counter (MD) Function

Switches

Oswa1 ... This switch is to supply DC5V voltage to this board.

®sw2 ... When it is set to 10sec side, this will show the count number of C1, C2 and AT errors
appeared in 73500 frames (ten times as large as 7350) every 10 seconds. They are 10 times as
large as the usual ones (no. of C1, C2, AT errors in 7350 frames). Divide the total numbers by
10, and you can get the average numbers.

Indicators

°C1/C2 Error (LED1 to 8) ... These indicate numbers of two types of data errors; Random error
and Burst error. The random error is an error of 1-2byte long which appears all over the disc
and the Burst error is a long error which locally appears in the disc.

To correct MD Data errors, CIRC (CD's error correction system) is used. The CIRC uses two
layered correction codes, C1 and C2. C1 for correcting Random Errors and C2 for correcting
Burst Errors.

The C1 count of this error rate counter indicates number of frames where any C1 corrections
were made. The C2 count indicates number of frames where an error(s) could not be corrected
even after C1 and C2 corrections were applied. Usually maximum 220 count of C1 error is
allowed, but C2 error must be 0 to retrieve correct data. In case of reading Rewritable Adj.
Disc, C2 error normally occurred at linking points between clusters, because recorded data is
discontinued. A continuously recorded cluster area is necessary to measure true C2 error rate.
Follow instructions in each section for the correct procedure.

OATER (LED9 and 10)... The Rewritable Adj. Disc has address (ADIP signals) which show the



location of cluster/sector. This monitors ADIP signal Read errors (ATER) every sector (98
frames) and indicates count No. of errors appeared in 75 sectors (7350 frames).

2-2-3 RF Buffer Board

This board shows +/- 12V with silk pattern but this board works with any of 45~ +12, and -5 ~ -
12Vv.
(1) Configuration (Refer to Fig. 2-2-3)

Main Board
Cable (2 pcs)

to F. BIAS/GND terminal

/4?; terminal/GND

Fig. 2-2-3 RF Buffer Board

2-2-4 RS-232 Interface 3V

This board is used for Adjustment or Function Check.

to Host Computer

Fig. 2-2-4 RS-232 Interface 3V

2-2-5 Discs

Test discs used in this manual are manufactured and prepared for the drive manufacturing and
servicing use. Physical characteristics are qualified and special data for unit adjustment and
evaluation is written. For the adjustment procedure in this manual, be sure to use specified
disc with right data recorded. For the ATP and function test, you may use other discs, however,
you might see some trouble due to the disc problem. Especially for the Rewritable Adj. Discs,
continuous data must be written in the specific address area without error and defect. Format



the disc to be repaired with SAFE FORMAT option and repair destroyed data on a standard
disc. (Refer to Instruction Manual for details.)

2-3 Q/L SYSTEM SETTING AND CONFIGURATION
2-3-1 Set Up Q/L System

Note: Make sure DOS (Ver. 5.1 or later) has been installed in the hard disk.
Note: ASPI4D0OS.SYS of Device Driver for SCSI board has been installed in Config.SYS. (For the
installation, refer to its instruction manual.)

2-3-2 System Configuration

a. Set dip switches on the SCSI Board as below. (Default I/0 address on the Board is set to
330h, if you want to use other than address 330h, refer to the instruction manual I/O address
setting.)



i

L
>

W
S

SCSI Cable (E)
(J-905-910-0A
for UCZ/CEWCEK

ATP System Disk

one
w/Remote Controlier
MD DATA Drsc

Fig. 2-3-1 ATP2 and Downloading System
(page break)



RS-232 Interface 3V
(J-905-915-04)

In this case, 4 pin connector (1-750-498-11)

must be mounted on CNJ8O0S belore connecting

RS-232 I/F Cable.

Note: Make sure 4 pin connector is remove after
any adustment, check, otherwise it must
hit bottom panel ass'y.

MO DATA Disc

Fixture Base

Fig. 2-3-2 Function Check and Adjustment



SECTION 3
TROUBLESHOOTING

This section describes troubleshooting method. Section 3-2 and 3-4 described ATP (Acceptance
Test Procedure) procedure. In your repair work, you can easily check how the drive is
functioning and determine whether it is really faulty or not. If some error occurs during ATP,
define the defective block (part) in accordance with Function Check and the procedure in
section 3-3 and 3-5.

3-1 BEFORE TROUBLESHOOTING

The following procedure is recommended ”
to verify if the unit is really faulty. (8] (Pauss) Button % .

(W] (Stop) Button

a. Poor connection with the host
system (esp. SCSI Cable, GND-
related connection, frame GND, cvg’;,’,;,')m? =]
etc.)

b. Incorrect operational procedure.
[(Bl(Piayy (eipd] (Search. Rewind /
c. Program error of host system. /Fast Forward) Button
d. Wrong SCSI ID selection. Remote Controlier
e. Wrong supply voltage or power source is not connected.
f. Environmental conditions. (where electrical noise easily jumps into signal.)
g. Influence of strong magnetic field.
h. Doubled I/O address setting on the SCSI boards.
i. Dirty test disc.
3-2 PROCEDURE OF ATP TEST 1
3-2-1 Preparing

Headphone with a remote controller
AC Adapter

Audio Test Disc (TGYS-1)

Battery pack (discharged)

Note: Make sure Battery pack is 3V or less in accordance with section 5-3.

3-2-2 Test Procedure



Test Procedure Check point

a. Power Circuit Check

a-1. Set a battery pack into the unit
under test. (No need to connect a AC
adapter.)

Fig. 3-2-1
Power LED (Orange) blinks.
a-2. Set the switch on the unit as below. | Temmmator Switch

/  (Rear View)

| _]

POWER/M :
/Mode oy —~~—
Select oren
0 $

Terminator/SCS : don't SCSI 1D Switches 10 open.
Rt

| care g -

C=ZDO

AVLS : OFF ~ ~—
Fig. 3-2-2

Charging to the Battery automatically starts and the
Power LED color switches with orange.

a-3. Set a AC Adapter into the unit.




Test Procedure Check point

b. Command Check using a Remote
Controller

b-1. Connect the unit to a Headphone
with a remote controller.

b-2. Set the switch on the unit and a
remote controller as below.

Hold : off

Fig. 3:-24

After a while, following indication (Disc Name, Total
playing Time, Track No., Battery Condition) appears
in the display window of the remote controller.

Disc Name :MD AUDIO TEST 1
Total Playing Time : 45 : 51
Track No. : 99

Battery Condition :
b-3. Insert a Audio Test Disc (TGYS-1) to

the unit. Disc Name » Total Playing Time

Total Track Number
« No indication appears with MDs that have not been
electronically labeled.

Fig. 3-2-5
The unit will start playback. The track No. and the

elapsed time of the track will appear in the display
window.

b-4. Press the Play button [®on the
remote controller.



Test Procedure Check point

Track Name * Elapsed Time of the Track

Track Number

* No indication appears with MDs that have not been
electronically labeled.

Fig. 3-2-6
b-5. Adjust the volume by pressing the +

side or - side of VOL+/- button on the
remote controller.

The volume will increase (decrease) on the display
window.

The volume will not be more than half level of the
volume indication, when pressing the + side of
VOL+/- button.

b-6. Set the AVLS switch to ON, and
repeat item b-5.

b-7. Keep pressing the fast forward key

The unit quickly fast forward.
[®»on the remote controller. q y

b-8. Keep pressing the rewind key ]

The unit quickly rewind.
on the remote controller.

The unit find the beginning of the next track and
will start playback. And make sure two short beeps,
and turn with next track no. on window display.

b-9. Press the fast forward key CI
the remote controller once.

The unit find the beginning of the current track and
will start playback. And make sure three short
beeps.

b-10. Press the rewind key [iedl5 the
remote controller once.

b-11. Press the pause/release button ] The unit is set in pause mode. And make sure
on the remote controller once. continuous short beep.

b-12. Press the pause/release button ] The unit will release pause mode and will start
again. playback again. And make sure beep stops.

b-13. Press the stop button ®]on the The unit will stop playback. And make sure one long
remote controller. beep.

c. Displaying disc and track names
elapsed time during play back.



Test Procedure

c-1. Press the DISPLAY button during
play back.

d. Repeated Playback

d-1. Press the PLAY MODE button on

the remote controller during play back.

e-1. Eject the disc.

e-2. Turn off the power and disconnect
the unit.

3-2-3 Check Point

Check point

Each time, the indication changes as follows:

Current play mode indication

Each time, the indication changes as follows:

13:52
83
Play Mode Indicaton
| Play mode To Play Indication
Normal Play | All the Tracks Mode (None)
M?ﬂ All the Tracks Repeatedly | &
s«#o:pd A Single Track Repeatndly |CS 1
G SHUF

Shuftie Repeat | All the Tracks in Randam
Order Repeatdy

Fig. 3-2-8




Test Iltems

Power Circuit

Command Check
using a remote
controller

Display

Repeated Playback

Check Point

1. FFC Connection
2. Voltage Output
3. Battery Monitor

Drive function
(1C705/1C707)

+B power

Audio Output

electrical volume (IC314)

Beep

AVLS switch

Remarks
CN801
Refer to 5-3

Refer to 3-3-1

Refer to 3-3-1-3

3.5+0.1V (TP325) is
obtained.

Refer to 3-3-2-1
Refer to 3-3-2-2
Refer to 3-3-2-3

S806

3-3 AUDIO FUNCTION CHECK

The following flowchart shows an example of typical procedure to check a faulty drive and to
identify defective part in the audio circuit.



! ‘ Refer 1 3-3-1-3

< Disc Name etc. on LCD )1"’1] Function Check

|
one shornt beep PLAY P>
)| Refer 1o 3-3-1-3
. Failed .
( Display Erapsed Time Function Check
o Refer 1 3-3-2-1
{  Head Phone Output ) Audio Signal
3 . Refer 1 3-3-2-2
( Volume Up (+)Down (=) %wm Volume
AVLS T Avissw(s sg)

__i

three short beep REW m

continuous 1
shortbeep _ I'PAUSE I}

one long beep 1

Refer o 3-3-2-3 stor_ B

{ BEEP )

3-3-1 Serial Control
3-3-1-1 Pre-setting
a. Set the switches on the unit as below.
Power / Mode Select : Data

Others : don't care

b. Connect the unit to the host computer through a serial port as shown in Fig 2-3-2

Note: After connecting the drive to be tested, load TEST program in accordance with section 5-
1.

3-3-1-2 Battery Monitor

a. Connect the AC Adapter, and put the LIP-12 Rechargeable Battery (discharged) to the
unit.

b. Put rffdcl on cmd [x]> line. (Read A/D data of battery voltage.)
c. The value should be less than 61 (hex).

Note: When it is in the specification, check the logical level of CHGC (TP8337) signal and
POWER2 (TP8330) signal. If both of those signals are True, DC-DC converter unit is faulty. If the



A/D data does not satisfy the specification, check DC-DC output voltage and battery monitor
circuit.

3-3-1-3 Function Check

a. Insert a Audio Test Disc (TGYS-1) to the unit.

b. Execute the check procedure from 3-5-2 (Status Check) to 3-5-10 (Read TOC/UTOC).
Note: If no trouble can be found, IC705 (CXD1805AR) or IC707 (CXD2927R) is defective.
3-3-2 Audio Mode
3-3-2-1 Audio Signal

If the elapsed time goes on, but no sound can be heard from the head phone, check the audio
signal by using the oscilloscope.

a. Set oscilloscope as below.
Display : CH1
Range :1V/div. DC 1ms/div.
Trigger : Auto
b. Set the Power/Mode SW to Audio.
c. Connect the AC adapter to the unit.
d. Insert a Audio Test Disc (TGYS-1) to the unit.

e. Start playing track 1 (1kHz ODB L&R) using the remote controller.

f. Connect the probe to the test point as following sequence, and check the waveform
(1kHz) shown in Display 5-7 appears on the oscilloscope.

1. TP330 (R-ch) and TP329 (L-ch)
If no signals, check J302 connection.

2. TP344 (R-ch) and TP346 (L-ch)
Check if the voltage of 3.1+0.1V DC. is obtained at AP336. If not, the
headphone amp (IC310) is faulty.

3. TP336 (R-ch) and TP338 (L-ch)
Check if the voltage of 3.3+0.1V DC. is obtained at AP335. If not, the electrical
volume (IC314), A/D converter (IC306), ATRAC (IC707 - CXD2927R) is faulty.

3-3-2-2 Electrical Volume

a. Set oscilloscope as below.
Display : CH1
Range :1V/div. DC 1ms/div

Trigger : Auto



b. Setthe switches on the unit as below.
Power / Mode Select : Audio
AVLS : off

c. Connect the AC adapter and insert a Audio Test Disc (TGYS-1) to the unit.
d. Start playing track 1 (1kHz ODB L&R) using the remote controller.

e. Adjust the volume by pressing + side or - side of the VOL+/- button. And check if the
waveform at TP330 (R-ch) and TP329 (L-ch) changes zero level to maximum level
(1.6£0.3Vp-p) in accordance with the volume indicator.

Note: If it doesn't change, check the electrical volume (IC 314) and its control signals.
3-3-2-3 Beep

Beep sounds shown in the following table will be heard on the headphone when operating on
the remote controller.

To Press Beep

Play (>

e(one short beep)

seses(continuous short

pause/release pause [ beep)

stop

rewind while listening

fast forward while listening

quickly rewind without
listening

quickly fast forward without

listening

find the beginning of the

[m]

keep pressing ]
keep pressing (o]

@(pause) and keep
pressing

[E(pause) and keep
pressing

-—-(one Iong beep)
(none)

(none)

(none)

(none)

press [ledlonce shortly see(three short beeps)
current track
find the beginni fth t
n € beginning or the nex press [»lonce shortly
track . (two short beeps)

If incorrect or no beep can be heard on the headphone, check the voltage of 3.5+0.1V DC. on
+B line (TP325), or the key detection circuit is faulty.

3-4 PROCEDURE OF ATP TEST 2

3-4-1 Pre-Setting



h.

Connect a reference unit (brand-new) to the ATP System. (Refer to Fig. 2-3-1) If the
defective drive is connected, this program may not boot up.

Turn on the power (The mode SW is "DATA") of reference unit first (brand-new), then
computer.

After system loading, insert ATP System Disk (OR-D707WA) into Drive A.
Change directory in drive A.
Turn off the power of the Unit.

Change the reference unit with one to be tested, and then turn on the power (The
POWER/Mode Select is "DATA") again.

Set some switches on the unit so that its setting is the same as factory shipping in
accordance with table 6-1-2.

Type ATPMD and Enter key. (After test program loading, Display 3-4-1(a) shows up.)

Note: If the SCSI ID is not set to ID 3, use "-I<id>" option with ATPMD.
ex.: ATPMD -I11

Display 3-4-1(a)

ATP for MD DATA (ver x.xx) (C) Copyright SONY Corp. 1994

INQUIRY
Vendor : SONY
Product : MDH-10

Version : X.Xx

Do you want to start ATP? ([Y]/N/Q)

3-4-2 Test Procedure

a.

Press Y to start ATP. (Display 3-4-1(b) or (c) shows up)

Note: In case of escape from ATP, press N key.
Note: If any disc is inserted in the drive, following message will Display 3-4-1(b) shows up. If
not Display 3-4-1(c) shows up.

Display 3-4-1(b)

Please eject disc. (If it is inserted)

Display 3-4-1(c)



Please Insert Test Disc

b. Insert Re-Writable Adj. Disc to the unit under test. And the result (OK or NG) of each
test item on the Test Result column will appear as below.

Note: If any of error occurs during ATP, Display 3-4-1(e) shows up.
Display 3-4-1(d)

Read Capacity Test XX

Disc Capacity xxxxx blocks (xxxx bytes/block)

TOC read XX
UTOC read XX
Start/Stop.............

:Start :xxxxmsec.
:Stop :xxxxmsec.
:Error Start : x

:Error Start : x

Rezero XX

Average: 00000 --> xxxxx : xxxxmsec. xxxxx -> 00000 : xxxxmsec. Error = x
Average: XXXXX --> XXXXX : XXXXMSEC. XXXXX -> XXXXX : Xxxxmsec. Error = x
Average: XXXXX --> XXXXX : XXXXMSEC. XXXXX -> XXXXX : Xxxxxmsec. Error = x

Average: 00000 --> xxxxx : xxxxmsec. xxxxx -> 00000 : xxxxmsec. Error = x

................ XX
Read....cccceeennen.
Average: xxxxmsec. XX
Write.....coovunnenne
Average: xxxxmsec. XX

Display 3-4-1(e)
Continue ? ([Y]/N)

c. If the test using Re-Writeable Adj. Disc is completed, then Display 3-4-1(f) shows up.
Eject the Re-Writable Adj. Disc to unit. (Display 3-4-1(g) shows up.)



Display 3-4-1(f)

Please eject Test Disc.

Display 3-4-1(g)
Please Insert Audio Test Disc.

d. Put a headphone and insert Audio Test Disc (TGYS-1) to the unit under test. And
playing audio starts. Then set volume so that it centers.

Display 3-4-1(h)
Does any sound play back? ([Y]/N)

e. If any sound can be heard from the headphone, hit Y key to continue the test. If not,
Audio circuit should defective and hit N key to escape from the Audio test.

f. After Audio test, the result (OK or NG) of each test item on the Test Result Column will
appear as below.

Display 3-4-1(i)

Play Audio XX (<-- Test Result Column)

g. If the test using Audio Test Disc (TGYS-1) is completed, and Display 3-4-1(j) shows up.
Display 3-4-1(j)

Result OK

h. Eject the Audio Test Disc (TGYS-1) to the unit.
Display 3-4-1(k)

Do you test another drive? (Y/[N])

3-4-3 Check Point

This section describes check points which come out in accordance with test procedure in 3-2-2.



Test Iltems

Inquiry

Read Only Disc
Request sense

Read capacity

Mode
sense/select

TOC read

Rezero

Seek

Read

Check Point

1. SCSI ID No.

2. SCSI Termination

3. Cable connection

4. Voltage Output

5. Others

1. ROM (Ref. no. IC 812)

1. Disc

2. Voltage Output

3. LD Power

4. Spindle motor

5. Sled operation

6. Limit SW (Ref. no. S705 - Mech-Con
PCB)

7. PWM AMP

8. OP Lens motion

9. RF signal
10. Focus Servo Loop Gain
11. Tracking error Signal

12. Tracking Servo Loop Gain

13. Optical device Signal

Remarks

Check if it has doubled
SCSI ID No. on the same
SCSl line.

Refer to 5-3

Refer to 3-5

Refer to 5-8

Different type of disc is
set.

Refer to 5-3

Refer to 5-2-3
Dirty lens (Refer to 5-9)

Refer to 5-6

Visually Check (Refer to
3-5-4)

Refer to 5-5

Visually Check (Refer to
3-5-12)

Refer to 5-2-8
Refer to 5-2-7
Refer to 5-2-6
Refer to 5-2-7

Waveform Check (Refer
to 3-5-12)



Test Items Check Point Remarks

14. Disc in/Disc Protection/ Reflection
switch (Ref. no. $701/5702/5703) - Refer to 3-5-3
Mech-Con PCB)

Re-Writable
Disc 1. RF Signal Refer to 5-2-8
Read capacity
TOC read 2. Tracking Servo Loop Gain Refer to 5-2-7
UTOoC
Rezero
Waveform check (Refer
3. Optical device Signal
Seek ptical device Signa t03-5-13)
Read
1. LD Write Power Refer to 5-2-3
Wavef heck (Ref
2. Optical Device Signal aveform check (Refer
to 3-5-13)
Write/Verify
3. APCREF, APC Refer to 5-2-3
4. Stepper Refer to 3-5-17
5. Temperature Detection Refer to 5-2-2
1. LD Write Power Refer to 5-2-3
2. Stepper Refer to 3-5-17
Error rate
3. Focus Bias/RF Jitter Refer to 5-3-8
4. Motor lJitter Refer to 5-6
Audio Disc
Audio Play 1. Audio Output Refer to 5-7

3-5 FUNCTION CHECK (OTHER THAN AUDIO BLOCK)

The following flowchart 3-5 shows an example of a typical procedure to check a faulty unit and
to identify defective part. Section No. is shown with each operation for the detailed procedure.

3-5-1 Pre-Setting

a. Disassemble the following parts before connecting to the computer.
Upper Panel, Rear/Bottom Panel Ass'y (Refer to 4-1) Ornamental Belt Ass'y (Refer to
4-2)

b. Connect the unit to the host computer as shown in Fig. 2-3-2.

Note: After connecting the unit to be tested, load TEST program in accordance with section 5-
2-1.



3-5-2 Status Check
a. Execute 19: Drive Status and check whether the unit respond normally.

b. Typestsand push RETURN to see the drive status information continuously on top of
the screen.

Note: In case of no response from the unit, MAM Mounted Board is faulty.
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Flowchart 3-5 Troubleshooting

3-5-3 Disc ID Switches

a. Insert a Read Only Disc (TGYS-9001) into the drive.



b. Check the drive status by 19: Drive Status command or by indications on the status bar
on top of the screen. Table below shows the normal status condition.

c. Eject a Read Only Disc (TGYS-9001). Then insert a Re-Writable Adj. Disc with the disc
protection closed (writable). Check the Status.

d. Eject the disc from unit.

Note: If the status indication is wrong, switches on Mech-Con Mounted Board are faulty.
Status Bar Drive Status 2
XDSCIN |DSCPRT |RFLCT |bit 7 |bit 6 |bit 5

No disc on on on 1 0 0

Read-Only |off on off 1 0 1

Re-writable |off off* on 0* 1 0

* . Inverted if the disc is write protected.
Note: Never change the disc write protection while disc is in the unit. It will break the
detection switch.

3-5-4 Sled Motor Check

a. Execute 16: Step Out command after setting parameter to 100 in parameter window.
Check the Optical device moves to the other position.

b. Execute 15: Step in after setting parameter to 100 in parameter window. Check the
Optical Device motion whether it is returned to the original position.

Note: If the Optical Device will not move, the Sled Motor or the driver IC (PWM AMP) faulty.
3-5-5 Focusing

a. Check this procedure with both types of the disc by turns. Insert one of the discs.
Move the Optical Device out by 100 steps with the 16: Step Out command.

b. Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on)
in parameter window. The unit will spin the disc and try focus search and close the
servo. Check whether the focus servo is on by the FOK indication (ON) in the status bar
on top of the screen, or by 19: Drive Status command with the Drive Status 1, bit 6
Focus (=1).

Note: If failed to focus, the Spindle Motor, the 2 axis actuator on the Optical Device, the driver
(PWM amp.), the Focus offset and gain adjustment or the MAM mounted board is faulty.

3-5-6 Tracking

a. After the Focus servo is on, execute 12: Tracking ON/OFF after setting Byte 05 to 01
(01 means Tracking on) in parameter window. The unit will close the Tracking servo.
Check it by the LOCK indication (ON) in the status bar on top of the screen, or by 19:
Drive Status command with the Drive Status 1, bit 7 Tracking (=1) and 5 PLL (=1).



Note: If failed, the 2 axis actuator on the Optical device, the driver IC (PWM amp.), the
Tracking offset and EF balance adjustment, gain adjustment, or the MAM mounted board is
faulty.

3-5-7 Spin Up

a. Execute 3: STOP if Focusing or Tracking is on. Spin up the unit by executing 2: Spin Up
command. The unit will start spinning the disc, focusing, tracking and CLV control by
turns. The FOK and the LOCK indication in the status bar on top of the screen will come
on. If the disc is a Read Only Disc (TGYS-9001) or a Re-Writable Adj. Disc with normal
data written, the GFS indication on the screen is also on.

Note: In case of failure, check the Return Code in byte 2 of the Return DATA on the screen.
(Refer to Quick Reference Manual on page 5-4). Try Focusing (Refer to 3-5-5), Tracking (Refer
to 3-5-6) and CLV ON (Refer to 3-5-14) by turns. The problem may exist in the Optical Device,
the RF signal process circuit on the MAM mounted board or in the Spindle Motor jitters.

3-5-8 Seek

a. Execute 5: Seek command to seek to any address. Check whether the drive can seek to
near and far address, go outer and inner address. The cluster address range must be
within the Read Out Start Address written in TOC (2252 clusters for any Re-Writable
disc). Check the present address in the status bar on the screen.

Note: If failed, check the Optical device, Focus / Tracking offset and gain adjustment.
3-5-9 Read Cluster
a. Be sure the discin the unit contains normal data written at a known address range.

b. After spinning up or seeking, execute 6: Read Cluster command at the address with
any data written. Check byte 2 Return code in the Return DATA on the screen. (Refer
to Quick Reference Manual on page 5-4). Return code 00 means success. Any other
code indicate failure. Refer to the Return code table for the reason.

3-5-10 Read TOC / UTOC

a. Besure the UTOC is written on the Re-Writable Adj. Disc in the drive. If not, format the
disc.

b. After spinning up or seeking, execute 7: Read TOC command. The drive will seek to the
Read-In area and read one TOC. Check byte 2 Return code in the Return DATA on the
screen.

c. Execute 8: Read UTOC command. (Refer to Quick Reference Manual on page 5-4).
Check the Return code.

Note: In case of failure, check the Pit/Grv. signal on MAM mounted board and sled motion at
the inner most radius position.

3-5-11 Write Cluster

a. Be surethe discin the unit is re-writable and is not write protected. (note: Never
change the disc write protection while disc is in the unit. It will break a detection



switch.) Recommend not using the standard test disc because the reference data
written on the disc is destroyed in case of failure.

After spinning up or seeking, execute 9: Write Cluster command at any address
between cluster 100 and the Read-Out Area start address. The address less than
cluster 99 is normally used for the UTOC and the alternation clusters for defective
area. Check byte 2 Return code in the Return DATA on the screen. (Refer to Quick
Reference Manual on page 5-4).

Execute 6: Read Cluster command at the same address to verify the previous write
operation. Check the Return code to be 00. (Refer to Quick Reference Manual on page
5-4).

Note: If failed to write a cluster, check Laser Power, EFMO signal, OWH and its driver IC.

3-5-12 2 Axis Actuator

a.

h.

Eject a disc if it is in the unit. Look into the drive and find the objective lens on the
Optical device. Execute 20: Reset Command.

Put w&fffc7,fd on cmd [xx] > line. (This will reset the power save mode.)

Put w80006,34 on cmd [xx] > line. (This will set focus search height.)

Put w80006,03 on cmd [xx] > line. Check the lens is moved up.

Put w80006,02 on cmd [xx] > line. Check the lens is moved down.

Put w80006,00 on cmd [xx] > line to stop the focus control.

Put w80006,28 on cmd [xx] > line. Check the lens is moved toward inner direction.
Put w80006,2c on cmd [xx] > line. Check the lens is moved toward outer direction.

Put w80006,20 on cmd [xx] > line to stop the tracking control.

Note: If the lens will not be moved, check conductivity of the 2 axis actuator coils. (TP104 [F-]
and TP101 [F+], TP103 [T+] and TP102 [T-]) The both coil resistance are 7.0 + 1.0 Q. If the coils
are normal, check the PWM amplifier (Refer to 5-5).

Hinge Bend Check

a.

b.

Remove the MAM Mounted Board. (Refer to section 4)

Visually check the Optical Device hinge from the bottom. Check the position of the lens
holder (black mold part holding the lens and coils) relative to a prism mirror (matted
glass part).

Note: If the hinge is bent, the Optical device has to be replaced.

3-5-13 Optical Device Signals

a.

a-1.

Focusing (S-shaped Signal)



Connect a probe of an oscilloscope (storage type recommended) to AP5070 [FE-O}. Set trigger
DC coupling with 2.0V level, positive and normal.

a-2.

Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16: Step Out
command.

a-3.

Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) in
parameter window. The unit will spin the disc and try focus search and close the servo. Check
whether the focus servo is on by the FOK indication (ON) in the status bar on the screen, or by
19: Drive Status command with the Drive Status 1, bit 6 Focus (=1).

a-4.

Put w80006,00 on cmd [xx] > line to stop the focus control.

a-5.

Put w : fffd6,01 on cmd [xx] > line to set AGCTC (Auto Gain Control Time COnstant) short.
a-6.

Put w80006,03 on cmd [xx] > line to move the Optical Device lens up. The oscilloscope may be
triggered by a signal when the focal point cross the surface of the disc.

a-7.

Put w80006,02 on cmd [xx] > line to move the Optical Device lens down. The oscilloscope is
triggered by the S-shaped signal.

a-8.

Repeat item a-6. and a-7. for adjusting the oscilloscope setting to capture clear signal. Two S-
shaped signals may be observed, one at the disc top surface and the other at the bottom. The
first one is the true S-shaped signal.

Peak to peak voltage level of the S-shaped signal should be more than 2 Vp-p. If low, the
Optical device is faulty.

a-9.

Execute 3: Stop command before proceeding to other function check.
b. Tracking (Traverse Signal)

b-1.

Connect a probe of an oscilloscope to AP5060 [TE-O].

b-2.

Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16: Step Out
command.

b-3.



Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) in
parameter window.

b-4.

The oscilloscope shows the traverse signal; the tracking error signal while crossing over many
tracks due to eccentricity of the disc (Refer to 5-2-5). The peak to peak voltage level of the
traverse signal should be more than 1.5 Vp-p. If low, the Optical device is faulty. Try replacing
the Optical Device with new one and check the level again after adjustment in section 5. If the
level is still low, position alignment of the Spindle Motor is out of tolerance and the Mech.
Deck has to be replaced. Spindle motor position is aligned only at factory with a dedicated
facility.

c. RFand EFM (Read Data Signal)
c-1.
Connect a probe of a non-storage oscilloscope to AP5020 [RF].
c-2.
Insert a Read Only Disc (TGYS-9001) or a Re-Writable Adj. Disc with normal data written.
c-3.
Execute 5: Seek with appropriate cluster address (50 for the standard test disc).
c-4.

Normal eye-pattern (RF Signal) should be observed (Refer to 5-2-7 display). Probe at AP5090
[EFM]. The EFM signal is the digital read data into binary levels. The eye-pattern is not
observed if no data is written in the area being read.

c-5.

If peak to peak voltage level of the RF signal is less than 0.5Vp-p, the Optical device or the APC
(Auto Power Control) circuit on MAM mounted board is faulty.

c-6.

If low frequency jitters; shrinkage and expansion of the eye-pattern in time axis, is observed,
spindle motor or its control is faulty. Check the motor jitters in 5-2-9.

c-7.

If high frequency noise or high frequency jitters (blurred line) is observed, 3.5-2V power line or
the Optical device is faulty. Check voltage and noise on 3.5-2V line.

d. ADIP (Push-Pull or Wobble Signal)
d-1.
Connect a probe of an oscilloscope to AP5122 [ADIPFM].
d-2.

Insert a Re-Writable Adj. Disc.



d-3.
Execute 5: Seek with appropriate cluster address (50 for the standard test disc).
d-4.

24.8khz sinusoidal waveform is observed. Because the signal is modulated with address data in
FM, the modulation jitters are included. Peak to peak voltage level of the signal is around 0.4
Vp-p, but the amplitude varies due to influence from adjacent tracks. If the level is less than
0.2 Vp-p, the Optical Device is faulty.

3-5-14 CLV Control
a. Follow the procedure in 3-5-5 and 3-5-6 to start focusing and tracking.

b. Execute 21: CLV On/Off command after setting Byte 05 to 01 (means CLV control on).
Check the LOCK indicator is on in the status bar on the screen or the PLL bit (bit 5) in
the Drive Status 1 is 1 (high).

Note: If not, check RF signal and ADIP signal (Refer to 3-5-13).
3-5-15 Disc Type and Tracking Mode Selection

a. Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16:
Step Out command.

b. Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on)
in parameter window.

c. Check both RFSW1 and RFSWO are 0 (low) by the indication in the status bar on the
screen or bit 0 and 1 in the Drive Status 2. The unit is in the low reflectivity (Re-
Writable Adj.) disc and the groove mode.

d. Execute 20 : Reset command move the Optical Device to the TOC area or the inner
most position.

e. Check focus is still on by the FOK indication in the status bar. If not execute 13: Focus
ON/OFF command after setting Byte 05 to O1.

f. Check RFSW1 is 1 (high) and RFSWO0 is O (low). The unit is in the low reflectivity (Re-
Writable Adj.) disc and the pit mode.

g. Eject the Re-Writable Adj. Disc and insert a Read Only Disc (TGYS-9001).
h. Execute 13: Focus ON/OFF command after setting Byte 05 to 01.

i.  Check both RFSW1 and RFSWO are 1 (high). The unit is in the high reflectivity (Read
Only) disc and the pit mode.

Note: If the unit mode is incorrect, the pit/grv detection circuit in the MAM mounted board is
faulty.

RFSW1 RFSWO

Read-Only disc |Pit 1 (high) |1 (high)



Re-writable disc |Pit 1 (high) 0 (low)

Re-writable disc |Groove |0 (low) |0 (low)

3-5-16 Write Signal

a.

Insert a Re-Writable Adj. Disc which is not write protected. (note: Never change the
disc write protection while disc is in the unit. It will break a detection switch.)
Recommend not using the standard test disc because the reference data written on
the disc is destroyed in case of failure.

After spinning up or seeking, execute 9: Write Cluster command from cluster 100 for
255 clusters long. The write operation will continue for about 109 seconds.

Probe the RECEFM signal with a non-storage oscilloscope at TP8203. The waveform
should be similar to that of the EFM signal in section 3-5-13 item c. If not, IC701 EFM
Enc/Dec. on MAM mounted board is faulty.

Check the OWH drive signal according to the procedure in section 5-3. If wave form is
not normal, check conductance of the magnetic head. The resistance is 1.7 £ 0.3 Q.

3-5-17 Stepper Motor

a.

The stepper motor is used to lock the eject mechanism during read or write operation,
also to move the OWH down/up.

Execute 9: Write Cluster command. Visually check the OWH is moved down on the
surface of the disc before write operation starts, and is moved up at the end.

Note: If failed, check stepper motor and its drive IC.



SECTION 4
PARTS REPLACEMENT

4-1 UPPER PANEL AND REAR/BOTTOM PANEL ASS'Y
REPLACEMENT

a. Remove the six screws (M1.4x2.5 Special Head/black) securing the Upper Panel and
Rear Panel Ass'y. They are taken away. (Refer to Fig. 4-1)

b. Remove the five screws (M1.4x2.5 Special Head/black) securing the Bottom Panel Ass'y.
It is taken away. (Refer to Fig. 4-1)

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).
Note: When replacing the Rear Panel Ass'y, be sure to attach the protection sheet (Terminal).

Bortom Panel Ass'y

Fig. 4-1 Upper Panel and Rear/Bollom Panel Ass'y Replacement



4-2 ORNAMENTAL BELT ASS'Y REPLACEMENT

a. Spread out Ornamental Belt Ass'y and dislocated it from the frame. (Refer to Fig. 4-2)

Note: When Installing, follow next steps.
@ Carefully attach front portion to the unit so that OPEN switch knob is located in proper
position and works smoothly.
@ Slide in left, portion to the unit so that a hook on the left side is fit to the frame.
® During spread out rear portion, attach it.
@ Attach right portion so that POWER OFF and AVLS switches knob are located in

proper position and works smoothly.
Omamental Balt Assy

Fig. 4-2

4-3 CONNECTOR PLATE REPLACEMENT

a. Remove the two screws (P2.6x6/black or P2.5x6/light gold) and two screws (M1.4x2.5
Special Head/black) securing the Connector Plate to the MAM Mounted Board. (Refer to
Fig. 4-3)

Note: When installing, secure screw (P2.6x6/black or P2.5x6 light gold) with torque force of
44.1N-cm (4.5kgf-cm) and screw (M1.4x2.5 Special Head/black) with torque force of 9.8N-cm
(1kgf-cm).

4-4 MAM MOUNTED BOARD REPLACEMENT

Note: When the MAM Mounted Board is replaced with new one, perform the program
downloading in accordance with 5-8 before the adjustment.

a. Disconnect the flexible cable from the CN501 connector (for Optical ass'y).

Note: When disconnecting (connecting) from (to) CN501 connector, make a solder bridge on
the laser tap of the flexible board, as the laser diode in the optical pickup is easily damaged by
static electricity.



b. Unlock the CN801, CN802 and CN803 as shown in Fig. 4-3 and disconnect all the
flexible cables (CN801 for DC-DC converter, CN802 for REC mounted board ass'y,
CNB803 for mech con mounted board ass'y)

c. Remove the four screws (M1.4x2 Toothed Lock/light gold) securing the MAM Mounted
Board to the frame. (Refer to Fig. 4-3)

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).

M1.4 x 2 Toothed Lock (light goid)
9.8Ncm ( Thgte-m
MAM Mounted Board = f )
M1.4 x 2.5 Special Head (Black
9.8Nem (1ikghcm) ey % \ o Laser Tap
= -
3 d Unilock
PE26x6 L"‘.‘ e ¥ % : . -" :
or (Dhack) \\ el ‘ Cneaz
P25x & QN -y, oneos
44.1N<em (4.5kgfcm) N \is: ' :
' CNBO1
Connector Plate Unlagk

Fig. 4-3 Connector Fiate and MAM Mounted Board Replacemant

4-5 DC-DC CONVERTER REPLACEMENT

a. Remove the two screws (M1.4x2 Toothed Lock/silver) securing the DC-DC Converter to
the Battery Case Ass'y. (Refer to Fig. 4-5)

b. Desolder the power line connected the Battery Case Ass'y on the DC-DC Converter. They
can be separated from each other. (Refer to Fig. 4-5)



Note: When installing, secure it with

t f f 9.8N- 1kgf-cm). :
orque force o cm (1kgf-cm) rggﬁmmm

4-6 MECHANICAL DECK
(MECH DECK) COVER
ASS'Y REPLACEMENT

Note: After the removal of the Mech Deck
Cover Ass'y, do not apply excessive force
to the Head arm or Head own because
Head arm is easily damaged.

.
Fa

a. Remove the two screws (M1.4x2.5
Special Head/black) securing the
Mech Deck Cover Ass'y and then
stand up the Mech Deck Cover
Ass'y vertically and pull it forward
toward you. (Refer to Fig. 4-6)

Note: When installing, secure it with Fig. 4-6 Mech Deck Cover Ass'y Replacement
fﬂ'fg” U'E ooinn torque force of 9.8N-cm (1kgf-cm).

4-7 FRONT/REAR FRAME
ASS'Y, BATTERY CASE

e Aetionid  ococ o ASS'Y AND MECH DECK
REPLACEMENT

a. Remove the four screws (damper/light
gold) securing the Front/Rear Frame Ass'y and
take out Mech Deck. (Refer to Fig. 4-7(a))

Note: When installing, secure it with torque
Hook force of 4.9N-cm (0.5kgf-cm).

Note: Push the lever on the Mech Deck and
@® dislocate it from the opening on the Front

feiver) Frame Ass'y. At the same time take out the
O.800am (Thghom} Mech Deck.

b. Remove the three screws (M1.4x2.5
Special Head/black) securing the Rear Frame Ass'y and take out Front Frame Ass'y.
(Refer to Fig. 4-7(b))



Note: When installing, match the two bosses on the Front Frame Ass'y to two openings on the
Rear Frame Ass'y.

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).

c. Remove the two screws (M1.4x2.5 Special Head/black) securing the Battery Case Ass'y.
(Refer to Fig. 4-7(b))

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).
Screw (hight gold)
£.9N<cm (0. om)

Mi.4 x 2.5 Special Head
\ 5.8Ncm (1hgf-cm)

o

o 20 J

(S 5,
Banery Case Ass'y == Mi.4 x 2.5 Special Head

= U3 g.8Nem (Thgfcm)

Raar Frame Assy

Ch]

m-;

M1.4 x 2.5 Special Head
9.8N-cm ( Thkgl-em)

Fig. 4-7 (b) Front/Rear Panel Ass'y Replacement

4-8 COMPONENTS ON MECHANICAL DECK (MECH DECK)
REPLACEMENT

Note: Through the removal (installtion) of Mech Deck, we recommend it to put on Mech Deck
Base (J-905-914-0A).



4-8-1 REC Flexible Cable and MD Flexible Cable

a. Disconnect the REC Flexible Cable from CN901 connector (for REC mounted board) and
then carefully peel it off from MD Flexible Cable. (Refer to 4-8(a))

Note: When installing, peel off the paper on the MD Flexible Cable. Attach REC Flexible Cable
on the MD Flexible Cable.

b. Disconnect the MD Flexible Cable from CN901 connector (for Mech Con mounted board)
and then peel off the MD Flexible Cable from the Mech Deck. (Refer to 4-8(a))

Note: When installing, peel off the paper on the MD Flexible Cable. Attach REC Flexible Cable
on the Sled Motor Block Ass'y.

Fig. 4-8 (a) RECMD Flexible Cable Replacement

4-8-2 OP Head Ass'y

Note: Through the installation (removal) of OP Head Ass'y, do not apply excessive force to the
Head arm or Head own because Head arm is easily damaged.

Note: When the OP Head Ass'y replaced with new one, certainly attach the Cover Sheet and
Pack Insulation Sheet as shown in Fig. 4-8(c).

a. Remove the screw (P1.4x1.4/black) securing the head guard and remove the screw
(P1.4x1.4/black) securing the under guard. They can be taken away. (Refer to Fig. 4-8(b))

Note: When installing, secure it with torque force of 7.8N-cm (0.8kgf-cm).



b. Disconnect the flexible cable from CN902 connector (for REC mounted board).
c. Remove the two screws (P1.4x3/black) securing the shaft (guide A) and remove the OP
Head Ass'y backwards while lifting head arm. (Refer to Fig. 4-8(c))

Note: When installing, secure it with torque force of 7.8N-cm (0.8kgf-cm).
Note: Before installing, apply Sankol Grease (FG-84M) to the Lead Screw and the shaft (guide
B). (Refer to Fig. 4-8(c))

P14 x 1.4 (biack)
78 fo svgrom; § Under Guard

Fig. 4-8 (b) Under Guard, Head Guard
Replacernnt

—Other Sie—

Fig 4-8 (c) OF Head Ass'y Replacement
and Grease Applicaion Location

4-8-3 Gear (Worm Wheel) and Mechanical Compartment (Mech Con) Mounted Board

a. Remove the Washer from shaft with Tweezers and then pull the Gear (Worm Wheel) up.
(Refer to Fig. 4-8(d))



Note: Before installing, apply Diamond Oil (NT-68) to the chassis. (Refer to Fig. 4-8(d))
Note: When attaching the Gear (Worm Wheel), while pulling the lever direction marked with

arrow 1, install it.

b. Disconnect the flexible cable from CN702 connector (for Stepper Motor).
c. Desolder CLV flexible cable on the Mech Con Mounted Board and flexible cable of sled

motor with soldering iron.
d. Remove the three screws (P1.4x1.4/black) securing the Mech Con Mounted Board and

then remove the Mech Con Mounted Board. (Refer to Fig. 4-8(d))

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).

Note: Before installing, apply Sankol Grease (FG-84M) to the Lever (operating) Ass'y. (Refer to
Fig. 4-8(d))

Note: When installing the Mech Con Mounted Board, while pushing lever direction marked

with arrow 4, install it.

4-8-4 Motor

a. Remove the three screws (P1.7x1.6/black) securing the Motor and then pull it straight
up. (Refer to Fig. 4-8(d))

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).
Note: When the Motor is replaced with new one, certainly attach the cushion on the Motor.



Midx14

Fig. 4-8 (d) Mech Con Mounted Board Replacement
and Oil’Grease Application Location

4-8-5 Gear Chassis Block Ass'y

a. Remove the two screws (P1.7x1.6/black) securing the Gear Chassis Block Ass'y and then
remove the Gear Chassis Block Ass'y. (Refer to Fig. 4-8(e))

Note: When installing, secure it with torque force of 9.8N-cm (1kgf-cm).

b. Remove the Stopper Washer from the shaft with Tweezers and then pull the Worm Gear
and Compression Spring up. (Refer to Fig. 4-8(e))

Note: Before installing, apply Diamond Qil (NT-68) to the shaft of Gear Chassis Block Ass'y.
(Refer to Fig. 4-8(e))

c. Remove the two screws (P1.2x1.6/black) securing the Stepper Block Ass'y and then
remove the Stepper Block Ass'y. (Refer to Fig. 4-8(e))

Note: When installing, secure it with torque force of 8N-cm (.6kgf-cm).



4-8-6 Sled Motor Block Ass'y

a. Remove the three screws (P1.4x3/black) securing the Bracket (S) Ass'y and then remove
the Bracket (S) Ass'y. (Refer to Fig. 4-8(e))

Note: When installing, secure it with torque force of 7.8N-cm (0.8kgf-cm).

b. Remove the two screws (P1.4x4.5/black) securing the Sled Block Ass'y can be taken
away the Sled Motor Block Ass'y, Lead Screw Block Ass'y, and Gear (B). (Refer to Fig. 4-
8(e))

Note: Before installing, apply Diamond Oil (NT-68) to the shaft Bracket (S) Ass'y and apply
Sankol Grease (FG-84M) to the Lead Screw Block Ass'y. (Refer to Fig. 4-8(e))

P1.7 x 1.6 [biack)
2.8Nom (Thgfcm)

Pl2x 16 i)
BN'cm (0. Bkgfcm}

Fli. 4-8 (&) Gear Chassis/Sled Motor Block Ass'y Replacement

4-8-7 Holder Ass'y

a. Remove the screw (M1.4x1.6 Special Head/black) securing the Holder Ass'y. (Refer to
Fig. 4-8(f))

Note: When installing, secure it with torque force of 7.8N-cm (0.8kgf-cm).



b. Remove the Stopper Washer located right rear of the Mech Deck from the shaft with
Tweezers and then shift it left side and it can be taken away. (Refer to Fig. 4-8(f))

4-8-8 REC Mounted Board Ass'y

a. Remove the screw (M1.4x1.4 Special Head/black) securing the REC Mounted Board
Ass'y. (Refer to Fig. 4-8(f))

Note: When installing, secure it with torque force of 7.8N-cm (0.8kgf-cm).
Plax 14

Paniam (0.wgtom)

Pldx 18 Head (black)
7.BNcm (0 'cm)

Fig. 4-8 {f) Holder Ass'y and REC Mounted Board Replacement
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SECTIONS
ADJUSTMENT, MEASUREMENT AND CHECK

51 BEFORE ADJUSTMENT AND MEASURING
mmemu}wmmma}mmLﬁmﬂMWMhm
with following table.
ex.) When O/W Head Ass’y with Optical Device is replaced, perform specified adjustment, mesurement, and/or check

Part

Adjustment, Measurement, Check

any part on Mech Dech
O/W Head Ass'y with OP

IC (s) for Power Line

Firm ware/ROM

TEMP Compensation (Refer o 5-2-2)

Laser Power Adjustment (Refer to 5-2-3)

>

| > | Digital IC

Focus Offset Adjustment (Refer to 5-2-4)

b4

| »| »| MAM Board

> | »¢| x| Servo Circoit

EF Phase Difference Check (Refer to 5-2-5)

Tracking Offset Adjustment (Refer 10 5-2-6)

Gain Adjustment (Refer to 5-2-7)

RF adjustment (Refer 1o 5-2-8)

Error Rate Measurement (Refer to 5-2-9)

Motor Jiner Measurement (Refer 1o 5-2-10)

] | x|
M|

M| x|

| x| x

Voltage Outpur Measurement (Refer 1o 5-3)

CPU Digital Check (Refer to 5-4)

PWM AMP Check (Refer to 5-5)

Spindle Motor Check (Refer to 5-6)

Audio Output Level Check (Refer to 5-7)

>

Down Load Program (Refer to 5-8)
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52 ELECTRICAL ADJUSTMENT f. Type execution file name and hit [Enter]

Disassemble the following part (s) and perform the fol- key to start the following adjustment or measure-
lowing adjustment. ment. (After test program loading, Menu bar will
a. Upper Panel, Rear/Bottom Pane! Ass’y (Refer 0 be displayed on the screen.)
4-1) Note: Hitting [Enter] key stands for setting any param-
b. Ornamental Belt Ass'y (Refer 10 4-2) eter in the any parameter window, or execution
%£.2-1 Pre-Setting of any command in any menu. Also any param-
a. Set the switches on the unit as below. eler (command) can be selected with Up / Down
POWER Mode Select : DATA amrow keys. Therefore, followings are described
Others : don't care only simplified procedure command execution.
b. Connect the unit to the host compuier through a Hit [Shift] , [Cud] . [ALT] key at the same time,
serial port as shown in Fig. 2-3-2. (No need to when the program is hung up during any adjust-
connect the AC adapter.) menL
c. Tum on the unit and the Computer. g. Only [Z Host] command in Menu Bar is used
d. After system loading, insert Function Test system through the adjustment.
disk (OR-D706WA) into the drive A. g1 In case[Z Host] is selected by hitting (FZ]key in
e. Change directory in the drive A. Menu bar, Drive Control Menu shows up.

1 Func. 2Host 3Call 4 RdTrk 5SHist. 6Load 7Help 8 Exit

Menu Bar

Drive Control
01 : Switch Control 11 : Audio Rec 21 : CLV OnfOff
02 : Spin Up 12 : Tracking ONfOFF 22 : Read Memory
03 : Swop 13 : Focus ON/OFF 23 : Write Memory
04 : FG Servo 14 : Power Control 24 : Write Address
05 : Seek 15: Step In 25 : Seek & Still
06 : Read Cluster 16 : Step Out 26 : Laser Power Adj.
(7 : Read TOC 17: Read A/D Data 27: A/D Load
08 : Read UTOC 18 : Eject 28 : RF/Servo Adj.
09 : Write Cluster 19 : Drive Stalus
10 : Audio Play 20 : Reset

Drive Control Menu
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Quick Reference Manual
This section shows each part detailed information of the screen/widow/line on Function check software for your reference.
1. Serial Command (Serial command from host compuier to drive under test (9Bytes))
Following Table 1 shows specified data for each byte on serial command.
Special Command |Command| byieO | bytel | bywe2 | byie3 | byted | byeS | bywe6 | bye? | bye8
Switch Control 0l hol b'10 . . . SW
Spin Up 02 1h01 11 R . R .
Stop 03 ho1 h'12 . R . .
FG Servo 04 1ol 13 | i) | i) | Sec .
Seek 05 hO1 B4 | CI(H) | CI@L) | Sec .
Read Cluster 06 o1 wis | cign | Ciq) B CLen
Read TOC o7 o1 b'16 R . . R
Read UTOC 08 o1 17 . R -
Write Cluster 9 o1 Wig | CI(H) | CIL) Clen
Audio Play 10 ol w19 | T | TrL) . TLen
Reserved 1 k01 h'la . - . .
Tracking ON / OFF 12 0l b'lb . R . sW
Focus ON / OFF 13 1} h'le . " - W
Laser Power Control 14 h01 h'ld - - - PC
Step IN 15 WOl Kie . . . STEP
Siep OUT 16 W01 If . . . STEP
Read A /D Data 17 ho1 h20 . . . CH
Eject 18 hol h21 . . . .
Read Drive Status 19 ho1 h22 . . . .
Reset 20 h01 h23 R R . .
CLV ON / OFF 21 hol h24 . . . SW
Read Memory 2 K01 W2s - . . .
Write Memary 2 01 W26 | MagH) | Mall) [ * Dats
Read Address 24 h'01 W27 | Ma) | MaL) | e .
Seek & Sl 25 ho1 h28 ’ . . R
bl 26 wo1 | wso . . . Daa | Dir | Mode
e bem 4 27 WOt | WS . . . Daus | ltem | Mode | Ope
R s 2 wor | ws2 . . . Daa | Lem [DirMode
Tabie 1
. : Don't Care Tr (L) : Track Number (Low Byte)
<blmk > : Reserved TLen . Track Length
CI(H) :Cluster Number (High Byte) CLen : Cluster Length
CI(L)  :Cluster Number (Low Byte) SLen : Sector Lengrh
Sec : Sector Number Ma(H)  : Memory Address (High Byte)
5G + Sound Group Number Ma(L)  : Memory Address (Low Byie)
Tr(H)  :Track Number (High Byte) Data : Write Dita




2. Retum Data (Return Data from drive to host (7Bytes))
MMZJNM)M!mu&mmimuanmlBMmmm]:h

Renmm DATA bywe O byt 1 by 2 byte 3 byte 4 byte 5 byte 6
ho1 Command | Remm Code |Drive Status 1 | Drive Status 2
Table 2 Return Data
bit 7 bit 6 bits bit 4 | bit 3 bit 2 bit 1 bit 0
—pd Drive Status | | Tracking Focus PLL Laser Power
3] Drive Starus 2 | W Protect Disc type | Spindle RFSW1 | RFswo
Table 3 Drive Status
00H MNormal End 0O1H Invalid Command
m2H No Disk 03H Writs Prowect
O4H Focus Failure 05H Spindle Failure
3 06H | Tracking Failure OTH | FG Failure
08H Address Not Found 9H Address Failure
OaH C2P0O Error ObH Eject Error
OcH Disk Error 0dH | Time Out
OcH | Disk Not Spin Up OfH
Table 4 Return Code
3. Laser Power Adj. Command 5. RF/Servo Adj. Command
Byte 6 and 7 are defined as below. Byte 6 and 7 are defined as below.
25 : Laser Power Adj. 28 : RF/Servo Adj
byte 6 0 : EEPROM —= Host byie 6 0 :FOKofs 4 EFbtal
{Direction) 1:Host ——e= EEPROM {Adj liem) 1 : FE ofs 5 :F Gain
2 : Host ——== EVR/DA 2:FBIAS  6:TGan
m 0-CDRead 3:TEofs
Power Mode) | 1 : MO Read byte 7 bit 7-4 0 : EEPROM —= Hout
2 : MO Write 1:Host ——= EEPROM
2 : Host ——== EVR/DA
Table 5 bywe 7 bit3-0 0:CD
1 : MO Groove
4, A/D Load Command 2 : MO Pit
Byte 6, 7, 8 are defined as below.
Tabile 7
27 : A/D Load
byte 6 0 : APCDET
(Load hem) 1 : TEMP
byie 7 0 : CD Read
{Laser Power Mode) | | : MO Read
2 1 MO Write
byte B 0 : EEPROM —= Hom
{Operation) 1 : A/D Value —= Host
2 : Host ——= EEPROM
3:A/D —= Host&
EEPROM

Table 6
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5-2-2 TEMP Compensation

Note “This must be conducied immediately after turn-
ing on the power. Because iemperature inside
drive heat up by unit itself fever,

2. Connect the mil to the adapter and the computer.

b. Measure iemperaiure in the room.

c. Execute [27 : A/D Loed] in Drive Control Menu
after setting of following bytes in parameter win-
dow. '

Byte 06 : 01 (01 means Temp Mode)

Byte 07 : 00 (No means)

Byte 08 : 00 (Only report value on the EP-ROM
o the Host Compuler)

d. Read [Byie 05] whom number (d) is appearcd 6th
from " = " character left on cmd [x] > line.

¢. Caluculte value (Ad) to be set to the EP-ROM
with following formula.

e.-1 Coaver the value (d) oblained item d in deci-

mal digit.

e.-2 Calculate (Ad) with following formula.

Ad = ((25 - Temperature (°C)) /1.09 ) + d

e.-3 Calculate the (Ad) in hexa decimal digit.

ex. Temprature : 28°C

Byte 05 (d) : SBh

Ad = (25 - 28) /1.09 + 91d
= §8d = 58h

f. Execute [27 : A/D Load]in Drive Control Menu
after setting of following bytes in parameter win-
dow.

Byte 05 : Ad (hex)

Byte 06 : 01 (01 means Temp Mode)

Byte 07 : 00 (a1 25°C)

Byte 08 : 02 (Write Byte 05 (Ad) on the EP-ROM)

5.2-3 Laser Power Adjustment

Note: Make sure Power Checker Cartridge of Power
Checker is ejected.

a. Connect AC adapter 10 the pnit.

Note: Before any adjustment, make sure the unit
under test is set in TEST mode by executing
{19 : Drive Status|in Drive Control menu.

b. Connect probes of Digital Multi Meter 10 LDIO
(AP126) and LDI1 (AP127) on the Pin board.
(Refer w Fig. 5-2-3)

c. Laser Power adjustment and Laser Current
Measurement (Read Only Disc Read Mode)
¢.-1 Tum on the Power Checker and set it as below.
{For the details, refer to its instruction manual)

Wave length (A) = 780nm

DBR /f MAX swiich : dBr

AUTO / MANUAL switch : AUTO
W fdB switch : W

¢.-2 Insert Power Meter Cartridge of it to the unit.

¢.-3 Execute [20 ; Reset] in Drive Control Menu to
set the OP head Ass'y on the Lead-in area.

Confirmation

¢4 Execute |26 : Laser Power Adj.|in Drive Con-
ol Menu after setting of following bytes in
parameter window.

Byie 06 ; 00 (Only repont value on the EP-ROM
1o the Host Compuler)

Byte 07 : 00 (Read Only Disc Read Mode)

¢.-5 Read [Byte 05] whom number (d) is appeared

6th from " = " character lefi on cmd [x] > line,

¢.-6 Execute |14 : Power Control | in Drive Control

Menu after setting [Byte 05] parameter to

{02 means the laser is sei to Read Only Disc
Read Power) in parameter window,

t.-7 At the same time check if the value on
Power Checker satisfy the specification of
400+50pW. If so, skip to item c.-12. If not,
follow next item.

Adjustment

¢.-8 In case of over the specification, set the valoe
(d-1) and execute (26 : Laser Power Adj.]in

Drive Control Menu afier seting of following
bytes in parameler window until the value on
the Power Checker shows specification,

Byt 05 : d+1 or d-1 (hex)

Byte 06 : (02 (51 Byte 05 {d) on Ele Volume)

Byte 07 : 00 (Read Only Disc Read Mode)




In case of less than 370uW, set the value (d+1)
and repeat[26 : Laser Power Adj. | execution.

c.-9 At the same time check if the value on Power
Checker satisfy the specification.

Setting value

c.-10 Execute (26 : Laser Power Adj.|in Drive Con-
trol Menu after setting of following bytes in pa-
rameter window,

Byte 05 : d (hex)
Byte 06 : 01 (Write Byte 05 (d) on EP-ROM)
Byte 07 : 00 (Read Only Disc Read Mode)

c.-11 At the same time measare the voltage on the
Digital Multi Meter between LDIO (AP-126)
and LDI1 (AP-127) and check if the voltage is
less than 0.31V. If it is over the 0.31V, replace
Optical device with new one.

Just Reference: Laser current (T) can be caliculated
by the appeared voltage on the meter per resis-
tance value (5£2).

c.-12 Exeune“-i:?aw(:ulmlin Drive Control
Menu after seiting [Byte 05] parameter to [00]
(00 means the laser power off) in parameter
window,

d. Laser Power Adjustment (Recordable Disc
Read Mode)

Confirmation

d.-1 Execute[26 : Laser Power Adj.|in Drive Con-
trol Menu after setting of following bytes in
parameter window.,

Byte 06 : 00 (Only report value on EP-ROM

1o Host Computer)

Byte 07 : 01 (Recordable Disc Read Mode)
Read [Byte 03] whom number (d) is appeared
6th from " = " character lefi on cmd [x] > line.
Execute (12 Power Contrel in Drive Control
Menu after setting [Byte 05] parameter to [03]
(03 means the laser is sel to Recordable Disc
Read Mode) in parameter window.
Al the same time check if the valve on Power
Checker satisfy the specification of
680+50uW. If so, skip to item d.-9. 1f not, fol-
low next item.

d.-3

d4

5-6

Adjustment

d.-5 In case of over the specification, set the value
(d-1) and execute [26 : Laser Power Adj.]in
Drive Control Menu after setting of following
bytes in parameter window until the value on
the Power Checker shows specification,

Byte 05 : d+1 or d-1 (hex)

Byte 06 : 02 (Set Byte 05 (d) on Ele Volome)
Byte 07 : 01 (Recordable Disc Read Mode)
In case of less than 0.68mW, set the value (d+1)

and repeat |26 : Laser Power Adj. | execution.
Al the same time check if the value on Power
Checker satisfy the specification of
0.85+0.05mW.

Setting value

d.-7 Execute[26 : Laser Power Adj.|in Drive Con-
trol Menu after setting of following bytes in
parameter window,

Byte 05 : d (hex)

Byie 06 : 01 (Wrile Byt 05 (d) on the EP-ROM)
Byte 07 : 01 (Recordable Disc Read Mode)
Al the same time measure the voltage on the
Digital Multi Meter between LDIO (AP-126)
and LDI1 (AP-127) and check if the voliage is
less than 0.33V, If it is over the 0.33V, replace

Optical device with new one.
Execute [14 : Power Control] in Drive Control
Menu after setting [Byte 05] parameter 1o
{00 means the laser power off) in parameter
window.
e. Laser Power Adjustment (Recordable Disc
Write Mode)

Confirmation

e-1 Execute[26 : Laser Power Adj.|in Drive Con-
trol Menu after setting of following bytes in
parameter window.

Byte 06 : 00 (Only report value on EP-ROM

to Host Computer)

Byte 07 : 02 (Recordable Disc Write Mode)
Read whom number (d) is appeared
6th from " = " character left on cmd [x] > line.
Exccute [14 : Power Control} in Drive Control
Menu afier setting [Byte 05] parameter o
(01 means the laser is set 1o Recordable Disc
Write Mode) in parameter window.

d.-6

d.-8

e.-2




4

Al the same time check if the value on Power
Checker satisfy the specification of
6.840,05mW. If so, skip o item €.-9. If not,

Setting value
¢.-7 Execute|26 : Laser Power Adj.|in Drive Con-
trol Menu after setting of following bytes in

follow next item. parameter window.
Adjustment Byte 05 : d (hex)
e-5 Incuenfwmespwiﬁminl:.mﬂlevm Byte 06 : 01 (write Byte 05 (d) on EP-ROM)

e-6

{d-1) and execute |26 : Laser Power Adj.|in
Drive Control Menu after setting of following
bytes in parameter window until the value on
the Power Checker shows specification,

Byte 05 : d+1 or d-1 (hex)

Byte 07 : 02 (Recordable Disc Write Mode)

e-8 At the same time measure the voltage on the
Digital Multi Meter between LDIO (AP-126)

and LDI11 (AP-127) and check if the voltage is

less than 0.6V. If it is over the 0.6V, replace

Byte 06 : 02 (Set Byte 05 (d) on Ele Volume) Optical device with new one.
Byte 07 : 02 (Recordable Disc Write Mode) -9 Execute [14 : Power Control} in Drive Control
In case of Jess than 0.68mW, set the value (d+1) Menu after setting [Byte 05] parameter to [00]

and repeat [26- Laser Power Adj.] execution.
At the same time check if the value on
Power Checker satisfy the specification of
6.840.05mW,

[ coocoo0o0 |
oo 0CO0OCO
coooo
coooo0o0
0000

&onooo

Loi
oono'

(00 means Laser power off) in parameter window.
f. ‘Tum off the Power Checker.
g. Eject the Power Checker Cartridge by pushing
the eject button.
Note: Be sure 10 hold the Cariridge when gjecting.
h. Disconnect probes of Digital Multi Meter.

i

e

MD Carmidge

MO DATA Powsr Checker

Fig. 5-2-3 Laser Power Adjustment
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5.2-4 Focus Offset Adjustment
Note: Before any adjustment, make sure the unit
under test is set in TEST mode by executing
in Drive Control menu.
b. Loading Data of APCDET (Read Only Disc
Read Mode)

b.-1 Execute[14 ; Power Control] in Drive Control
Menu after setting parameter io
{02 means the laser is set to Read Only Disc
Read Power) in parameter window.

b.-2 Execute in Drive Control
Menu after seiting following bytes in param-
eler window to write APCDET data on the EP-
ROM.

Byte 06 : 00 (00 means APCDET Mode)

Byte 07 : 00 (Read Only Disc Read Mode)

Byte 08 : 03 (Report value of A/D Convener
and write it on EE PROM)

b.-3 Execute[14 : Power Control]in Drive Control
Menu after setting parameter (0
{00 means Laser power off) in parameier window.

¢. Loading Data of APCDET (Recordable Disc
Read Mode)

c.-1 Execute[14 : Power Control]in Drive Control
Menu after seiting parameter to
(03 means the laser is set o Recordable Disc
Read Mode) in parameter window.

c.-2 Execute [27 : A/D Load] in Drive Control
Menu after setting following bytes in param-
cter window to wrile APCDET data on the EP-
ROM.

Byte 06 : 00 (00 means APCDET Mode)

Byte 07 : 01 (Recordable Disc Read Mode)

Byte 08 : 03 (Repont value of A/D Converter
and wrile it on EE PROM)

c.-3 Execute[14 : Power Control| in Drive Control
Menu after setting parameter 10
{00 means Laser power off) in parameter window.

d. Loading Data of APCDET (Recordable Disc
Write Mode)

d.-1 Execute [14 : Power Control]in Drive Control
Menu after setting parameter 10
(01 means the laser is set 10 Recordable Disc
Write Mode) in parameter window,

d-2 Execule [27 ; A/D Load] in Drive Conirol
Menu afier setting following bytes in param-
eter window to write APCDET data on the EP-
ROM.

Byte 06 : 00 (00 means APCDET Mode)

Byte 07 : 02 (Recordable Disc Write Mode)

Byte 08 : 03 (Report value of A/D Converter
and write it on EE PROM)

d-3 Execute[14 : Power Control] in Drive Control
Menu after seting parameter to [00]
(00 means Laser power off) in parameter win-
dow.

e. Focus OK (FOK) Offset Adjustment
Conflirmation (Read Only Disc Mode)

e.-1 Connect probe (common) of Digital Multi
Meter 1o Vc (AP1013) and probe (plus) ABCD
(APS5030) on the Pin board. (Refer to Fig. 5-2-
4 (@)

e.-2 Execute|01 : Switch Control |in Drive Control
Menu after setting [byte 05 J1o[01]in parameter
window. (01 means Read Only Disc Mode)

e.-3 Execute[28 : RF/Servo Adj.|in Drive Control
Menu after setting of following byies in param-
cler window.,

Byte 06 : 00 (00 means Focus offset Mode)

Byte 07 : 00 (Only report value on EP-ROM
to Host Computer in Read Only
Disc Mode)

e.4 Read whom number (d) is appeared
6ih from ™ = * character lefil on cmd [x] > line.

e.-5 Exccute[28 ;: RF/Servo Adj.|in Drive Control
Mecnu afier setting of following bytes in param-
cler window.

Byte 05 : d (hex)
Byte 06 : 00 (00 means Focus offset Mode)
Byie 07 : 20 (Set Byte 05 (d) on A/D Converter)

e.-6 Al the same time check if the voltage on Digital
Multi Meter between Ve (AP1013) and ABCD
(AP5030) satisfy the specification of 0£20mV.
Il 0, skip 1o item e-10. If not, follow next step.

Adjustment

¢.-7 In case of over the specification, set the value
(d-1) and execute[28 : RF/Servo Adi |in Drive
Control Menu afier setting of following bytes
in parameler window until the value on the
Digital Multi Meter shows specification.

Byie 05 : d+1 or d-1 (hex)

Byie 06 ; 00 (00 means Focus offser Mode)

Byte 07 : 20 (Set Byte 05 (d) on A/D Converter)
In casc of less than -20mV, set the value (d+1)
amel repeal |28 : RF/Servo Adj. |execution.




¢.-8 Atthe same time check if the voltage on Digital
Multi Meter between Ve (AP1013) and ABCD
(AP35030) satisfy the specification of 0£20mV.
Setting Value
¢-9 Execute[28 : RE/Servo Ad].) in Drive Control
Menu after setting of following bytes in param-
Byiz 05 : d (hex)
Byte 06 : 00 (00 means Focus offsetr Mode)
Byie 07 : 10 (Write Byte 05 (d) on EP-ROM)
Confirmation (Recordable Disc Mode)
¢.-10 Execute [01 : Switch Control] in Drive Control
Menu after setting [byte 05]to[00] in parameter
window. (00 means Recordable Disc Mode)
¢.-11 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after selling of following bytes in param-
eter window.
Byte 06 : 00 (00 means Focus offset Mode)
Byte 07 : 01 (Only repon value on EP-ROM
to Host Computer in Recordable
Disc Mode)
¢.-12 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.
€.-13 Execute |28 : RF/Servo Adj. |in Drive Control
Menu after setting of following bytes in param-
eler window.
Byte 05 : d (hex)
Byte 06 : 00 (00 means Focus offset Mode)
Byte 07 ; 21 (Set Byt 05 (d) on A/D Converter)

e.-14 At the same time check if the voltage on Digital
Multi Meter between Ve (AP1013) and ABCD
(APS030) satisfy the specification of 0+20mV,
If s0, skip to item f. If not, follow next step.

Adjustment

e.-15 In case of over the specification, sel the value
{d-1) and execuie [28; RF/Servo Adj.)in Drive
Control Menu after setting of following bytes
in parameter window until the value on the
Digital Multi Meter shows specification.

Byte 05 : d+1 or d-1 (hex)

Byte 06 : 00 (00 means Focus offset Mode)

Byte 07 : 21 (Set Byte 05 (d) on A/D Converer)
In case of less than -20mV, set the valoe (d+1)
and repeat |28 : RF/Servo Adj.|execution.

c.-16 Atthe same time check if the voltage on Digital
Multi Meter between Ve (AP1013) and ABCD
({AP5030) satisfy the specification of (+20mV.

Setting Value

¢.-17 Execute (28 : RF/Servo Adj. | in Drive Control
Menu after setting of following bytes in param-
eter window.

Bytz 05 : d (hex)

Byte 06 : 00 (00 means Focus offset Mode)

Byte 07 : 11 (Write Byte 05 {d) on EP-ROM)
I. Remove probes of Digital Multi Meter from the

Fig. 5-2-4 (a)

Pin board,
[ cooocoo | Digital
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FOK Offset Adjustment
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g Focus Error (FE) Offset Adjustment

g-1 Setihe F.Bias Switch on the Pin Board to Short
position.

g-2 Connect probe (common) of Digital Multi
Meier to Ve (AP1013) and probe {plus) to FE-
O (AP5070) on the pin board. (Refer w Fig. 5-
24 (b))

Confirmation (Recordable Disc Mode)

g-3 Execute 01 : Switch Controlin Drive Control
Menu after setting [byte 05 ]to[00] in parameter
window. (00 means Recordable Disc Mode)

g4 Execute[28 : RF/Servo Adj.] in Drive Control
Menu afier setting of following bytes in param-
eter window,

By 06 : 01 (01 means Focus offset Mode)

Byte 07 : 01 (Only repont value on EP-ROM
to Host Compuier in Recordable
Disc Mode)

g-5 Read [Byte 05] whom number (d) is appearcd
6th from " = " character left on cmd [x] > line.

g6 Execute[28 : RF/Servo Adj ] in Drive Control
Menu after setting of following bytes in param-
eter window,

Byte 05 : d (hex)
Byte 06 : 01 (01 means Focus offset Mode)
Byte 07 : 21 (Set Byte 05 (d) on Ele value)

g.-7 Atthe same time check if the voltage on Digital
Multi Meter between Ve {AP1013) and FE-O
(AP-5070) satisfy the specification of
0+20mV. If so, skip to g.-10. If not, follow
nExLt step.

Adjustment
g-8 In case of over the specification, set the value
(d-1) and execute [28 : RF/Servo Adj. Jin Drive
Conirol Menu after setting of following bytes
in parameter window until the value on the
Digital Multi Meter shows specification.
Byte 05 : d-1 or d+1 (hex)
Byte 06 : 01 (01 means Focus Emor offset Mode)
Byte 07 : 21 (Set By1e 05 (d) on Ele Volume)
In case of less than -20mV, set the value (d+1)
nndmputlﬁzkl’mq'm Adj.]execution.
Setting Value
2-9 Execute[28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eler window,
Byte 05 : d (hex)
Byt 06: 01 (01 means Focus Error offset Mode)
Byte 07 : 11 (Write Byte 05 (d) on EP-ROM)
Confirmation (Read Only Disc Mode)
£.-10 Execute |01 : Switch Control |in Drive Control
Menu after setting [byte 05]to[01]in parameter
window. (01 means Read Only Disc Mode)
g.-11 Execute (28 : RF/Servo Adj. | in Drive Control
Mcnu after setting of following byses in param-
eter window.
Byte 06 : 01 (01 means Focus offset Mode)
Byte 07 : 00 (Only report value on EP-ROM
to Host Computer in Read Only
Disc Mode)
g.-12 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

4
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Fig. 5-2-4 FE Offset Adjustment (FBIAS SW : OPEN)
¥ l'!:uam:f F. BIAS Adjustment (FBIAS SW: SHORT)
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813 Execute [28 : RF/Servo Ad].] in Drive Control
Menu affter setting of following bytes in param-
eter window,

Byte 05 : d (hex)
Byt 06 : 01 (01 means Focus offset Mode)
Byte 07 : 21 (Write Byte 05 (d) on Ele value)

g--14 At the same time check if the voltage on Digital
Mulii Meter between Vc (AP1013) and FE-O
(AP-5070) satisfy the specification of
0+20mV. If so, skip w g.-17. If not, follow
nexi step.

Adjustment

g-+15 In case of over the specification, set the value
(d-1) and execute [28 - RF/Servo Adj.)in Drive
Control Menu after setting of following bytes
in parameter window unti! the value on the
Digital Multi Meter shows specification.

Byte 05 : d-1 or d+1 (hex)

Bywe 06 : 01 (01 means Focus Emor offset Mode)

Byte 07 : 20 (Se1 Byte 05 (d) on Ele Volume)
In case of less than -20mV, set the value (d+1)
and repeat [28 : RF/Servo Adj.] execution.

Setting Value

£-16 Execute [28 : RE/Servo Adj ] in Drive Control
Menu after seiting of following bytes in param-
eter window,

Byte 05 : d (hex)
Byte 06 : 01 (01 means Focus Enor offset Mode)
Byte 07 : 10 (Write data on EP-ROM)

£.-17 Return the F.Bias Switch on the Pin Board 10
Open position.

h. Focus Bias Rough Adjustment (Read Only Disc
Mode)

Confirmation

h-1 Execute [28 : RE/Servo Adj.] in Drive Control
Menu after setting of following byies in param-
eter window.

Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 00 (Only report value on EP-ROM
to Host Computer)

h-2 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

h-3 Execute |28 : RF/Servo Adj.} in Drive Control
Menu after seuting of following bytes in param-
eter window.

Byte 05 : d (hex)
Byte 06 : 02 (02 means Focus Bias Modc)
Byte 07 : 20 (Set Bywe 05 (d) on A/D Converter)

h.-4 Al the same time check if the voliage on Digi-
tal Multi Meter $50mV. If so, skip to item i. If
not, follow next step.

Adjustment

h.-5 In case of over the specification, set the valoe
(d-1) and execute[28 : RF/Servo Adj.Jin Drive
Control Menu afier setting of following bytes
in parameter window until the value on the

Byte 05 : d-1 or d+1 (hex)

Byte 06 : 02 (02 means Focus Bias Mode)

Byte 07 : 20 (Set Byt 05 (d) on A/D Converier)
In case of lower than -50mV, set the value (d-1)
and repeat [28; RF/Servo Adj.|execution.

Setting Value

h.-6 Execute[28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window until the waveform on the oscillo-

Byte 05 : d (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byie 07 : 10 (Write Byte 05 (d) on EP-ROM)
i. Focus Bias Rough Adjustment (Recordable
Disc Mode)

Confirmation

i.-1  Execute[01 : Swikch Control]in Drive Control
Menu after setting [byte 05]to[00] in parameter
window. (00 means Recordable Disc Mode)

i-2 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window,

Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 01 (Only repon value on EP-ROM
to Host Computer)

i-3 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

i.-4  Execute (28 : RF/Servo Adj. | in Drive Control
Menu after setting of following bytes in param-
eter window.

Byie 05 : d (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set Byte 05 (d) on A/D Converter)

1.-5 At the same time check if the voltage on the
Digital Multi Meter 100mV50mV, If so, skip
10 5-2-6. If not, follow next step.




Adjustment d.
i-6 Incaseof over 150mV, set the valve (d+1) and
execute [28 : RF, i.] in Drive Control
Menu after setting of following bytes in param- e.
eter window until the velue on the Digital
Multi Meter shows specification.
Byte 05 : d-1 or d+1 (hex) f,
By 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set Bywe 05 (d) on A/D Convener)
In case of lower than 50mYV, set the value (d-1) and
repeat |28 : RF/Servo Adj. | execution. h.
Setting Value
i-7 Execute|28 : RF/Servo Adj.|in Drive Control
Menu after setting of following bytes in param- i
eter window until the value on the Digital Muli
Meter shows specification.
Byte 05 : d (hex) j.
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 11 (Write Byte 05 (d) on EP-ROM)

5-2.5 EF Phase difference check h.
a. Connect the BNC cables (applicable cable) of EF
Phase difference Meter to E (AP1015), F i.
(AP1022), ABCD (AP5030) on the Pin Board.
(Refer o Fig. 5-2-5)
b. Execute (20 Reset|in Drive Control Menu.
c. Insert a Re-Writable Adj. Disc to the unit.

Execute [16 : Step Out]in Drive Control Menu af-
wmﬁlﬁww{mmmdm
out from current track) in parameter window.
Execute [12 : Focus On/Off] in Drive Control
Menu after setting [Byte 03] parameter 10 [01] (01
means Focus Servo On) in parameter window.
Check if the indicated value on the EF Phase dif-
ference Meter, satisfies following of the specifica-
tion

Display =t 50dg.

Execute| 16 : Siep Out|in Drive Control Menu af-
ter setting parameter to[20] (20 means no. of siep
out from current track) in parameter window.
Execute |13 : Focus On/Off] in Drive Control
Menu afier setting Byte [05] parameter 10{01] (01
means Focus Servo On) in parameter window.
Check if the indicated value on the EF Phase dif-
ference Meter, satisfies following of the specifica-
tion

Display = +50dg.

Execute [03 : Stop] in Drive Control Menu 1o es-
cape [rom this mode.

Eject a Re-Writable Adj. Disc.

L )

r 5
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Fig. 5-2-5 EF Phase Difference Check
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5.2-6 Tracking Offset Adjustment

Note: Before any adjustment, make sure the drive
under test is se1 in TEST mode by executing
(15 Drive Status] in Drive Control menu.

a. Comnect the oscitloscope probe to Ve (AP1013) on
the Pin board. Normally DC voliage of 1.75V
(Vc) is obtained from V¢ (AP1013). (Refer o Fig.
5-2-6)

Note: Don't connect the GND line, as oscilloscope

probe, 10 Ve (AP1013).

Note: Set Oscilloscope as below,
Mode : Non storage
Display :CH-1

Range  : 500mV/Div. Ims/Div.
Trigger : Auto
b. Adjust the voltage level of Vic (AP1013) 1o center
scale of the oscilloscope by up/down adjusting
i knob,
1 3 ¢. EF Balance Adjustment
E 1 ¢.-1 Insert a Re-Writable Adj. Disc to the uniL
c.-2 Connect the oscilloscope probe the TE-O
(AP5060) on the Pin board. (Refer 1o Fig. 5-2-6)
Confirmation (Recordable Disc Write Power)
c.-3 Execute |20 : Reset|in Drive Control Menu to
reset the unit 10 move OP head ass'y on Lead-in

area.

¢4 Execute[16 : Step Out]in Drive Control Menu
after setting parameter 10 [10] (10 means no. of
step out from current track) in parameter win-
dow of iL

coQ0O0O0QOO

([ coocooo |

¢.-5 Execute [13 : Focus On/Off] in Drive Control
Menu afier setting [Byte 05] parameter to [01]
(01 means Focus Servo On) in parameter win-
dow.

c.6 Execute [14 : Power Control] in Drive Control
Menu after setting [Byte 05] parameter to [01]
{01 means laser is setin Recordable Disc Write
power) in parameler window.

c.-7 Check if the EF Balance (ratio of plus and mi-
nus) meets the following formula. (Refer 1o
Display 5-2-5.) If the ratio of EF Balance meet
the formula, skip w item d. if not, follow next
step.

I A-B | < 200mV or C=2.5£1.0V

¢.-8 Execute 28 ; RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window.

Byte 06 : 04 (04 means EF Balance Modc)
Byte 07 : 01 {Only read data on the EP-ROM
10 Host Computer.}

Adjustment .
c.-9 Read [Byte 05] whom number (d) is appeared
6th from " = " characier keft on cmd [x] > line.
¢.-10 In case of over the specification, set the value
(d~1) and execute [28 : RF/Servo Adj. |in Drive
Comtrol Menu afier setting of following bytes
in parameier window until the value on the
Digital Multi Meter shows specification.
Byte 05 : d-1 or d+1 (hex)
Byte 06 : 04 (04 means EF Balance Mode)
Byte 07 : 21 (Set Byte 05 (d) on Ele. Volume)
In case of less than -200mV, set the value
{d+1) and repeat | 28 : RF, j.| execution.

Ll

e

o

Fig. 5-2-6 Tracking Offset Adjustment
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Setting Value

c.-11 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window until the value on the waveform
on the oscilloscope shows specification.

Byt 05 : d (hex)
Byte 06 : 04 (04 means EF Balance Mode)
Byte 07 : 11 (Write data on EP-ROM)

Note: If the output level (C) is over the specification,
replace Optical device with new one.

d. TE Offset Adjustment

Confirmation (Groove on Recordable Disc)

d.-1 Execute[14 ; Power Control | in Drive Control
Menu after setting [Byte 05] parameser 10 [03]
(03 means laser is set in Recordable Disc Read
power) in parameter window.

d.-2 Check if the TE Offset output waveform on os-
cilloscope meets the following formula. (Refer
to Display 5-2-6.) If the ratio of TE Offset out-
put meet the formula, skip to item d-7. if not,
follow next step. -

—240mV < A-B < 0 or C=2.5t1.0V

d-3 Execute[28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window.

Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 01 (Only read dats on EP-ROM 10
" Host Computer)

Adjustment
d-4 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.
d.-5 In case of over the specification, set the value
(d-1) and execute | 28 : RF/Servo Adj. |in Drive
Control Menu afier setting of following bytes
in parameter window until the waveform on the
oscilloscope shows specification.
Byte 05 : d-1 or d+1 (hex)
Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 21 (Set Byte 05 (d) on D/A Converter)
In case of under the specification, set the value
{d+1) and repeat [28 : RF/Servo Adj.| execution.

Setting Value
d.-6 Execute [28 : RF/Servo Adj.]in Drive Control
Menu after setting of following bytes in param-
eler window.
Byte 05 : d (hex)
Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 11 (Write Byte 05 on EP-ROM)
Confirmation (Pit on Recordable Disc)
d-7 Execute[03: Stop]in Drive Control Menu,
d-8 Execute[20 : Reset] in Drive Control Menu to
reset the unit 1o set OP head ass'y on Pit arca.
d.-9 Execute [13 : Focus OnfOft] in Drive Control
Menu afier setting [Byte 05] parameter to [01]
{01 means Focus Servo On) in parameter win-
dow,
d.-10 Put[sis] on cmd [xx] > line and confirm if fol-
lowing parameter are obtained on top line.

d.-11 Check if the TE Offset output waveform on os-
cilloscope meets the following formula. (Refer
to Display 5-2-5.) If the ratio of TE Offset out-
put meet the formula, skip w item d-16. If not,
follow next siep.

~240mV < A-B < 0or C=2.5¢+1.0V

d.-12 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param.
eter window,

Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 02 (Only read data on EP-ROM w
Host Computer)

d.-13 Read whom number (d) is appeared

6th from " = " character left on cmd [x] > line.

"
fosdosabordeonisndandanhoadanakan

Display 5-2-6 Traverse Signal (TE-Q)




Adjustment

d.-14 In case of over the specification, set the value
(d+1)and executc [28: RF/Servo Adj, |in Drive
Control Menu after seiting of following bytes
in parameter window until the waveform on the
oscilloscope shows specification.

Byte 05 : d+1 or d-1 (hex)

Byte 06 : 03 (03 means TE Offset Mode)

Byte 07 : 22 (Set Byte 05 (d) on DyA Convener)
In case of under the Vc level, set the value
(d+1) and repeat 28 RF/Servo Adj] execution.

Setting Value

d.-15 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window,

Byte 05 : d (hex)
Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 12 (Write Byte 05 on EP-ROM)

d.-16 Execute in Drive Control Menu to
eacape from this mode.

d.-17 Eject a Re-Writable Adj. Disc.

Confirmation (Pit on Read Only Disc)

d.-18 Insert a Read Only Disc (TGYS-9001),

d.-19 Execute [20 : Reset] in Drive Control Menu 1o
reset the drive 1o move OP head ass'y on Lead-
in area.

d.-20 Execute [16 : Step Out]in Drive Control Menu
after setting parameter 1o [10] (10 means no. of
step out from current track) in parameter win-
dow of il

d.-21 Execute in Drive Control

Menu afier setting [Byte 05] parameter 1o [01)

(01 means Write Power On) in parameter win-
dow.

d.-22 Check if the TE Offset output waveform on 0s-
cilloscope meets the following formula. (Refer
to Display 5-2-6.) If the ratio of TE Offset out-
put meet the formula, skip toitem 5-2-4, Ifnot,
follow next step.

0< A-B < 240mV or C=2.5+1.0V
d.-23 Execute 28 : RF/Servo Adj. | in Drive Control

Menu after seuting of following bytes in param-
eter window.
Byte 06 ; 03 (03 means TE Offset Mode)
Byte 07: 00

Adjustment
d.-24 Read [Byie 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.
d.-25 In case of over the specification, set the value
(d-1) and execute [28 : RF/Servo Adj. |in Drive
Control Menu afier setting of following bytes
in parameter window until the waveform on the
oscilloscope shows specification.
Byte 05 : d-1 or d+1 (hex)
Byte 06 : 03 (03 means TE Offset Mode)
Byte 07 : 20
In case of under the specification, set the value
(d+1) and repeat 28 : RF/Servo Adj.] execution.
Setting Value
d.-26 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eler window.
Byte 05 : d (hex)
Byte 06 : 03 (03 means TE Offset Mode)
Byle 07: 10




§-2-7 Gain Adjustment a6 Execute[2: Spin Up]in Drive Control Menu.
a. Focus Servo Loop Gain (Read Only Disc Mode) a.-7 Hit[Measure]button on the analyzer to start the
a-1 Coanect BNC Cables (onc end) of CH-1 and gain measurement. :
CH-2 of Frequency Response Analyzer (0 the a.-8 After for a seconds, check if the Gain and Phase
FI (AP5127) and FEO (5P5090) (ground for indicated on the analyzer, satisfy following
GND (TP8342)) respectively. (Refer 1o Fig. 5- both of the specifications. If they meet the for-
2-7(a)) mula, skip 10 item b. If not, follow next step.
a-2 Connect BNC Cables (one end) of OSC to the Gain = -1410.5dB
FDI (AP5128) (ground for GND (TP8342)). Phase = -25 to 0 degree
(Refer w Fig. 5-2-7 (a)) a-9 Execute[28 : RF/Servo Adj.] in Drive Control

a-3 Turmn on the Frequency Response Analyzer and Menu after setting of following bytes in
sct test condition as below. (Refer o its [nstruction parameter window.
Manual for seiting condition. ) Byte 06 : 05 (05 means Focus Servo Loop
Disturbance Frequency : 1.0k Gain Mode)
Integration time 1 Byte 07 : 00 (Only read data on EP-ROM w0
Analysis mode :0 Hast Computer)
Float :GND a.-10 Read [Byte 05) whom number (d) is appeared
OSC Level : 300mV 6th from " = " character left on cmd [x] > line.
Over CH-1 11 Adjustment
Over CH-2 : 11 a.-11 In case that either Gain or Phase value is over
Scan Limit :0 the specification, set the value (d-1) and
Delay Time :0.1 execute |28 : RF/Servo Adj.|in Drive Control
Phase Range :0 Mcnu afier setting of following bytes in parameter
" Confirmation window until both value shows specification.
a4 Execute[20: Reset]in Drive Control Menu to Byte 05 : d1 or d+1 (hex)
reset the unit. Byte 06 : 05 (05 means Focus Servo Loop

a-5

Execute [16 : Step Out}in Drive Control Menu
afier setting parameter to[20] (20 means no. of
step out from current Optical device position)
in parameter window,

GND

Gain Mode)
By 07 : 20 (Set Byte 05 (d) on Ele. Volume)
In case that either Gain or Phase value is less
than specification, set the value (d+1) and

repeat|28 : RF/Servo Adj. |execution.

rnooaﬂ?1
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000000
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Fig. 5-2-7 {a) Focus Servo Loop Gain Adjustment
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Setting Value
a.-12 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following byies in parameter
window until both value shows specification.
Byie 05 : d (hex)
Byte 06 : 05 (05 means Focus Servo Loop
Gainm Mode)
Byte 07 : 10 (Write data on EP-ROM)

b. Hit the button on the analyzer stop

measurement

¢. Execute[3; Stop]in Drive Control Menu to escape

from this mode.

d. Eject a Read Only Disc (TGYS-9001).

Focus Servo Loop Gain (Recordable Disc Read
Mode)

¢.-1 Insert a Re-Writable Adj. Disc to the unit.
c.-2 Execute [20 ; Reset]in Drive Control Menu 10

reset the unit

e.-3 Execute[16 Step Out]in Drive Control Menu
after setting parameter to[20] (20 means no. of
step out from current track) in parameter win-
dow,

¢4
e.-5

e.-6

e~7

c.-8

Execute [2 : Spin Up]in Drive Control Menu.
Hit[Measure] button on the analyzer o siart the
gain measurement.
After for a seconds, check if the Gain and Phase
indicated on the analyzer, satisfy following
both of the specifications. If they meet the for-
mula, skip to item £, If not, follow next step,
Gain = -1410.5dB
Phase =-25 to 0 degree
Execute [28 : RF/Servo Adj.]in Drive Control
Menu after setting of following bytes in param-
eler window.,
Byte 06 : 05 (05 means Focus Servo Loop
Gain Mode)
Byte 07 : 01 (Only read data on EP-ROM 1o
Host Computer)
Read [Byte 05) whom number (d) is appeared
6th from " = " characier left on cmd [x] > line.

Fig. 5-2-7 (b) Tracking Loop Gain Adjustment
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Adjustment

e.-9 In case that either Gain or Phase value is over
the specification, set the valve (d-1) and ex-
ecute : RF) Adj.} in Drive Control
Menu afier setting of following byies in parameter
window ontil both value shows specification.

Byte 05 : d-1 or d+1 (hex)

Byse 06 : 05 (05 means Focus Servo Loop

Gain Mode)

Byte 07 : 21 (Set Byte 05 (d) on Ele. Volume)
In case that either Gain or Phase value is less
than specification, set the value (d+1) and re-
peat[28 : RF/Servo Adj.]execution.

Setting Valoe

¢.-10 In case that either Gain or Phase value is over
the specification, set the value (d-1) and ex-
ecute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in param-
eter window.

Byue 05 : d (hex)

Byte 06 : 05 (05 means Focus Servo Loop

Gain Mode)

Byte 07 : 11 (Write Byte 05 (d) on EP-ROM)

e.-11 Hit the [Siop] bution on the analyzer stop mea-
surement.

¢.-12 Execute[3: Stop]in Drive Control Menu to es-
cape from this mode.

f. Tracking Servo Loop Gain (Recordable Disc
Read Mode)

f-1 Connect BNC Cables (one end) of CH-1 and
CH-2 of Frequency Response Analyzer 1o the
T1 (AP5126) and TAO (SP110) (ground for
GND (TP8342)) respectively. (Refer 1o Fig. 5-
2-7(v)

f-2 Connect BNC Cables (one end) of OSC to the
TDI (AP5129) (ground for GND (TP8342)).
(Refer to Fig. 5-2-7 (b))

f-3 Turn on the Frequency Response Analyzer and
set test condition as below. (Refer to its In-
struction Manual for setting condition.)

Disturbance Frequency : 1.0k

Integration time i |
Analysis mode :0
Float :GND
OSC Level : 300mV
Over CH-1 11
Over CH-2 1
Scan Limit :0
Delay Time :0.1
Phase Range :0

f.4 Execute 20 : Reset] in Drive Control Menu to

reset the unit

[-5 Execute[16: Step Out]in Drive Control Menu
afler setting parameter 1o [20] (20 means no. of
siep out from current track) in parameter window.

f-6 Execute[2: Spin Up|in Drive Control Menu.

f-7 Hit[Measure]button on the analyzer to start the
gain measurement

f.-8 After for a seconds, check if the Gain and Phase
indicated on the analyzer, satisfy following
both of the specifications. If they meet the for-
mula, skip to item f.-13. If not, follow next
step.

Gain = -11.7+0.5dB
Phase = 155 to 180 degree

f-9 Exccute[28 : RF/Servo Adj.]in Drive Control
Menu after setting of following bytes in param-
eter window.

Byte 06 : 06 (06 means Tracking Servo Loop

] Gain Mode)

Byte 07 : 01 (Only read data on EP-ROM to
Host Computer)

£-10 Read [Byie 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

Adjustment

f-11 In case that cither Gain or Phase value is over
the specification, set the value (d-1) and ex-
ccute |28 : RF/Servo Adj.| in Drive Control
Menu afier setting of following bytes in parameser
window until both value shows specification.

Byie 05 : d-1 or d+1 (hex)

Byte 06 : 06 (06 means Tracking Servo Loop

Gain Mode)

Byte 07 : 21 (Set Byte 05 (d) on Ele. Volume)
In case that either Gain or Phase value is less
than specification, set the valoe (d+1) and re-
peat [28 ; RF/Servo Ad).] execution.




Setting Value
f-12 In case that either Gain or Phasc value is over
the specification, sel the value (d-1) and
execute in Drive Control
Menu after setting of following byies in
parameter window.
Bywe 05 : d (hex)
By1e 06 : 06 (06 means Tracking Servo Loop
Gain Mode)
Byte 07 : 11 (Write Byte 05 (d) on EP-ROM)
£.-13 Hit the [Stop] button on the analyzer stop
measurement.
f.-14 Execute in Drive Control Menu
to escape from this mode.
f.-15 Ejecta Re-Writable Adj. Disc.
g Tracking Servo Loop Gain (Read Only Disc
Mode)
g-1 Insert a Read Only Disc (TGYS-9001) to the
unit.
g-2 Execute |20 : Resel|in unit Control Menu to
reset the drive.
Execute [16 : Step Out)in Drive Control Menu
after setting parameter to[20] (20 means no. of
step out from current track) in parameter window.
Execute [2 ; Spin Up]in Drive Control Menu.
Hit[Measure | button on the analyzer 1o start the
gain measurement.
Afier for a seconds, check if the Gain and Phase
indicated on the analyzer, satisfy following both
of the specifications. If they meet the formula,
skip to item 10, If not, follow next step.
Gain = -11,740.5dB
Phase = 155 to 180 degree
Execute [28 : RE/Servo Adj.} in Drive Control
Menu after setting of following byles in
parameter window.
Byte 06 : 06 (06 means Tracking Servo Loop
Gain Mode}
Byte 07 : 00 (Only read data on EP-ROM to
Host Compuler)
Read whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

g-3

g4
g-5

g6
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Adjustment
g-9 In case that either Gain or Phase value is over
the specification, set the value (d-1) and
execute |28 : RF, j.| in Drive Control
Menu afier setting of following bytes in parameter
window until both value shows specification.
Byte 05 : d-1 or d+1 (hex)
Byte 06 : 06 (06 means Tracking Servo Loop
Gain Mode)
Byuie 07 : 20 (Sei Byte 05 (d) on Ele. Volume)
In case that either Gain or Phase value is less
than specification, set the value (d+12)
and repeat [28 : RF/Servo Ad).] execution.
Setting Value
g.-10 Execute [28 ; RE/Servo Adj.] in Drive Control
Menu afier setting of following bytes in
parameter window.
Byte 05 : d (hex)
Byie 06 : 06 (06 means Tracking Servo Loop
Gain Mode)
Byte 07 : 10 (Write Byte 05 (d) on EP-ROM)
g.-11 Hit the [Stop] button on the analyzer stop
measurement.
g.-12 Execute [3 : Stop] in Drive Control Menu to
escape from this mode.
£.-13 Eject a Read Only Disc (TGYS-9001).
g.-14 Disconnect the probes of the analyzer and turn
off the power supply.




5-2-8 RF Adjustment a-8 Insert a Read Only Disc (TGYS-9001) 10 the

a. Focus Bias Fine Adjustment (Read Only Disc unit.
Mode) a-9 Execute[2: Spin Up]in Drive Control Menu.
a.-1 Comnect the BNC Cable (one end) lead from a-10 Execute [5 : Seek]in Drive Control Menu after
Jitter Meter o RF (AP5020) (ground for GND setting Cluster no. to [1000] in parameter win-
(TP8342)) on the Pin board through the RF dow. (No need 1o set secior no. in parameter
Buffer Board. (Refer to Fig. 5-2-8) window.)
a-2 Connect probe of the Oscilloscope to RF a-11 Execute (28 RF/Servo Adj.] in Drive Control
(AP5020) on the Pin boerd. (Refer to Fig. 5-2-8) Menu after setting of following bytes in param-
Note: Set Oscilloscope as below. cter window,
Mode : Non Storage Byte 06 : 02 (02 means Focus Bias Mode)
Display : CH-1 AC Coupling Byte (7 : 00 (Report value on the EP-ROM to
Range : 200mV/Div. 0.5us. the Host Compuler.)
Trigger  : Auto a.-12 Read [Byte 05] whom number (d) is appeared
a-3 Tum on the switches of Jiner Meter and Power 6th from " = " character left on cmd [x] > line.
Supply. Adjustment
2.4 Tum off the switches of POLARITY, FB CEN- a-13 Execuie [28 : RF/Servo Ady.) in Drive Control
TER, MODE, RANGE on the Jitter Meer. Menu after setting of following bytes in param-
a-5 SetFunction switch on the meter to ON. (PRE- cler window,
SET) Byte 05 : d (hex)
a-6 AdjJitter Adj. Volume so that the meter shows Byte 06 : 02 (02 means Focus Bias Mode)
(z0]. Byte 07 : 20 (Set Byte 05 (d) on A/D Converter)
a-7 Set FUNCTION switch on the meter 1o OFF.
Note: Before inserting disc through adjusiment, make (m .

sure the unit under test is set in TEST mode by

executing [19 : Drive Stamws] in Drive Column
menu.
) =l=]=]=]=]
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Fig. 5-2-8 RF Adjustment
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a-14 Setthe value (d+1) and execus RF/Se
in Drive Control Menu afier setting of follow-
ing bytes in parameter window until red NG in-
dicator of Jitter Judgement goes on. At the
same time read the valve (fa) on the meter,
Byte 05 : d+1 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 20 (Set Byse 05 (d) on A/D Converier)
2-15 Setthe value (d-1) and execute[28 : RE/Servo Ad.|
in Drive Control Menu afier setting of follow-
ing bytes in parameter window until red NG
indicator of Jitter Judgement goes on. At the
same time read the value (fb) on the meter.
(The Jitter value once get small and then be-
come large.}
Byte 05 : d-1 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 20 (Set Byte 05 (d) on A/D Converter)
a.-16 Set the value ((fa + fb) / 2 ) and execute
|28:%Agj,linnriwmm Menu af-
ter setting of following bytes in parameter win-
dow,
Byie 05 ; (fa + fb) / 2 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 20 (Set Bywe 05 (d) on DYA Convener)
a.-17 At the same time check if Go indicator goes on
and the value on the Jitter is less than 20.8ns.
If not replace Optical Device with new one.
Setting Value
a.-18 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in
parameter window,
Byte 05 : (fa + fb) / 2 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 10 (Write Byic 05 (d) on EP-ROM)
a.-19 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.
2.-20 Execute in Drive Control Menu to
escape from this mode.,
a.-21 Eject a Read Only Disc (TGYS-9001) by push-
ing the eject button.

b. Focus Bias Fine Adjustment (Recordable Disc
Mode)
b.-1 Set FUNCTION swiich on the meter 1o ON.
(PRESET)
b.-2 Adj Jitter Adj. Volume so that the meter shows

b.-3 Set FUNCTION switch on the meter to OFF.
(MEASURE)

b4 Insert a Re-Writable Adj. Disc 1o the unit.

Note: This adjustment uses a disc area with reference
RF signal recorded by reference drive at factory.
If the reference signal is erased or overwritten,
the disc will not be used. Refer 1o 2-2-4 for
more information.

b.-5 Execute[2 : Spin Up]in Drive Control Menu.

b6 Execute[S : Seek]in Drive Control Menu afier
setting Cluster no. 1o [1000] in parameter win-
dow. (No need to set sector no. in parameter
window.)

Note: At the same time, if both of F.BIAS and Jitter
NG lamp go on, adj Jitter adj. Volume so that the
meter shows [27] in accordance with item b.-1
and b.-2.

b.-7 Execute [28 : RF/Servo Adj.] in Drive Control
Menu after setting of following bytes in
parameter window,

Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07: 01 (Report value on the EP-ROM 10
the Host Computer.)

b.-8 Read [Byte 05] whom number (d) is appeared
6th from " = " character left on cmd [x] > line.

Adjustment

b.-9 Execute [28 : RF/Servo Adj] in Drive Control
Menu after setting of following bytes in param-
eler window.

Byte 05 ; d (hex)
Byie 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set Byte 05 (d) on A/D Converter)

b.-10 Set the value (d+1) and execuie{ 28 : F
in Drive Control Menu after seuing of follow-
ing bytes in parameter window until red NG
indicator of Jiner Judgement goes on. At the
same time read the value (fa) on the meter.

Byle 05 : d+1 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set Byte 05 (d) on D/A Convener)




b-11 Setthe value (d-1) and exccute [28 ; RE/Servo Adj.)
in Drive Control Menu after setting of follow-
ing bytes in parameter window until red NG
indicator of Jitter Judgement goes on. At the
same time read the value (fb) on the meter.
(The Jiner value once get small and then be-
come large.)

Byte 05 : d-1 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set Bywe 05 (d) on D/A Convenier)

b.-12 Set the value ((fa + fb) / 2) and execute
[28 : RF/Servo Adj.] in Drive Control Menu
after sening of following byies in parameter
window.

Byte 05 : (fa + b) / 2 (hex)
Byt 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 21 (Set By 05 (d) on DYA Convener)

b.-13 At the same time check if Go indicator goes on
and the value on the Jitter is less than 27.3ns.
If not replace Optical Device with new one,

Setting Value

b.-14 Execute (28 : RF/Servo Adj. | in Drive Control
Menu after setting of following bytes in param-
eter window,

Byte 05: (fa + fb) / 2 (hex)
Byte 06 : 02 (02 means Focus Bias Mode)
Byte 07 : 11 (Write Byte 05 (d) on EP-ROM)

b.-15 Check if the RF signal output waveform on os-
cilloscope meets the following formula. (Refer
to Display 5-2-8)

b.-16 Execute[3 : Stop]in Drive Control Menu 1o es-
cape from this mode.

b.-17 Eject a Read Only Disc (TGYS-9001).

b.-18 Remove the BNC Cables and Probe from the
Pin Board and RF Buffer Board.
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5-29 Error Rate Measurement

a. Connect Cable of Error Rate Counter as below.
(Refer o Fig. 5-2-9)

b. Sﬂtbcml:humEnummm:sfnlm

[ Switches Side

SwWi ON

SW2 10 sec

¢. Recordable Disc Mode
Note:Before any adjustment, make sure the unit
under test is set in TEST mode by executing
(19 : Drive Status | in Drive Control menu.
c.-1 [Insert a Re-Writable Adj. Disc w the unit.
Note: Re-Writable Adj. Disc with no defect or clari-
fied no. of defect must be used for this mea-
surement.
Note: This adjustment uses a disc area with reference
RF signal recorded by reference drive at factory.
If the reference signal is erased or overwritten,
the disc will not be used. Refer to 2-2-4 for more
information.
.2 Em::uwm Drive Control Menu.
c.-3 Execute in Drive Control
Menu afier setting both of Cluster no. to [77)
and length 10 [50] in parameter window. (No
need (o set sector no. in parameter window.)
c.4 Execute[S: Seek]in Drive Control Menu afier
seuting Cluster no. 10[80]in parameter window.
{No need to set sector no. in parameter window.)
This is conducted around inner rack of the
disc,
¢.-5 Just read the 2nd showing value (C1, C2,
ATER) on the Error raie counter after starting
sceking operation, and the indicators satisfy the
following formulas,
Cls50
C2=0
ATER < 0.5
c.-6 Execute in Drive Control
Menu after setting both of Cluster no. to[1869]
and length to[S0]in parameter window. (No
nced o sel 5eclor no. in parameter window.)




c.-7 Execute [5: Seek]in Drive Control Menu after
setting Clusier no. to [1872] in parameter window.
(No need to set sector no. in parameter win-
dow.) This is conducted around outer track of
the disc.
c.-8 After for a while, read the value on the Error
Rate Counter.
¢.-9 Just read the 2nd showing value (C1, C2,
ATER) on the Error rate counter after starting
seeking operation, and the indicators satisfy the
following formulas.
Cls50
Cl=0
ATER < 0.5
Note: It must be conducted within 20 sec.
c.-10 Execute[3: Stop]in Drive Control Menu to es-
cape from this mode,
¢.-11 Eject a Re-Writable Adj. Disc.
d. Read Only Disc Mode
Note:Before any adjustment, make sure the unit
under test is set in TEST mode by executing
[19": Drive Status]in Drive Control menu.
d.-1 Insert a Read Only Disc (TGYS-9001) to the
unit.
d.-2 Execute[2: Spin Up)in Drive Control Menu.
d.-3 Execute[5 : Seek]in Drive Control Menu after
setting Cluster no. to[80]in parameter window.
(No need to set sector no. in parameter win-
dow.) This is conducted around inner track of
the disc,

d.4 Just read the 2nd showing value (C1, C2,
ATER) on the Error rate counter after starting
seeking operation, and the indicators satisfy the
following formula. If the measured value does
not satisfy the formulas, repeat 5-2-7 RF Ad-
justment or check Optical Device or MAM
mounted board,

Cls30
C2 =0
Note: Although ATER is shown, Read Only Disc
(TGYS-9001) does not have ATER function.

d-5 Execute[5: Seek]in Drive Control Menu after
setting Cluster no. 1o [1872] in parameter window.
(No need 1o set sector no. in parameter win-
dow.) This is conducted around outer track of
the disc.

d.-6 Jusi read the 2nd showing value {C1, C2,
ATER) on the Error raie counter after starting
secking operation, and the indicators satisfy the
following formula. If the measured value does
not satisfy the formulas, repeat 5-2-8 RF Ad-
justment or check Optical Device or MAM
mounted board.

Cls 30
C2=0

d-7 Execute[3: Stop)in Drive Control Menu to es-
cape from this mode.

d.-8 Eject a Read Only Disc (TGYS-9001).

d.-9 Disconnect the cable from the Pin Board and
turn off SW1 of Error Rate Counier.

Cable Pin Board
CN1-1 (Black) :GND(TP-161)
cm-amw :ﬂ}?rwﬁ
MTN Cable < c1a ) I MT2 -mtJ
) IMT3
CN1-6 (Green) :DTSY (TP-122
CN I-?wj :ATER (q's-aq ’

Fig. 5-2-9 Error Rate Measurement




5-2-10 Motor Jitter Measurement
a. Connect BNC Cable (one end) of Pulse Jitter

Counter to FMCK (TP-765) (ground for GND
(AP5124)) on the Pin Board. (Refer w Fig. 5-2-
10)

b. Tuorn on the Pulse Jitter Counter and set it as be-

low. (For the details, refer 1o instruction manual)

STASTICS : o (seuing by lefi or right
amrow key.)
Function : Period

Sample Number : 10000
Afier the setting above, push [RETURN ] button 10
set the parameger,
Level : 1.5V (Hit [RETURN | button after
the selecting by [up] ammow key.)

Note: Make sure Level is selected ON. (not 0V)

Window L : 120

Window H : 160 (Hit[RETURN] button after
ﬂnsehcﬁngbymow
key.)

Note: Make sure window is selected ON,

Window H/L : HOLD OFF

LT

Insert a Re-Writable Adj. Disc to eniL

Execute [2: Spin Up]in Drive Control Menu.
Execute[5 : Seek]in Drive Control Menu after set-
ting Cluster no. 10[500] in parameter window. (No
need to set sector no. in parameter window.) This
is conducted around inner track of the disc.

Afier for a while, check if the value is less than
2.25ps. If it is out of specification, check motor
driver circuit.

Execute[3: Stopin Drive Control Menu 1o escape
from this mode.

Eject a Re-Writable Adj. Disc.

Once execute [F8 : Exit] in Drive Control Menu to
quit this program.

Turn off the power of the unit and the computer,

GND (AP5124)

=]
i3

blii--il-iiii

e

..................

Fig. 5-2-10 Molor Jitter Measurement
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53 VOLTAGE OUTPUT MEASUREMENT
a. Set the switches on the unit as below,
POWER Mode Select : DATA
Others : don't care
b. Connect the unit 10 the host computer through a
serial port as shown in Fig. 2-3-2.
Note: After connecting the unit to be tesied, load
[TEST] program in accordance with section 5-1.
5-3-1 Power Supplying from LIP-12 Rechargeable
Battery (Lithium-ion Battery Pack)
Make sure LIP-12 Rechargeable Battery is charged
fully, (4.120.1V) (Refer o Fig. 5-3 (b))
a. Put the LIP-12 Rechargeable Battery to the unit.
b. Power on the onit. (The mode SW is "DATA"
side)
€. The voliage of 4.1V10.1V is obtained a1 UNREG]
(TP8332) on the Pin board.
d. Tum off the unit. (The mode SW is "Power off")
¢. Put out the LIP-12 Rechargeble Battery to the
drive,
5-3-2 Power Supplying from AC Adapter
a. Connect the AC Adapter 1o the unil,
b. Power on the unit. (The mode SW is "DATA"
side)
¢. 'The voltage of 6 o 8V is obtained at UNREG |
{(TP8332) on the Pin board.
d. Tum off the unit. (The mode SW is "Power off™)
5-3-3 Regulator Function Check
2. 3.5V-1and 4.75V Regulators Check
a.-1 Connect the AC Adapier to the unit,

&-2 Poweron the unit. (The mode SW is "DATA" .

side)

w s

o0 O0QOO
asvr
*—-0 0 o
oo0oCcoOOD
asve
Saiaiinl T
cocoocoQ
475V T— S——

1 ]

Fig. 5-3 (a) Voltage Outpui Measurement

a-3 Check if the voliage of 3,5V+0.1V (or
4.75V10.1V) is obtained a1 3.5V-1 (AP8114)
(or 4,75V (AP8341)) on the Pin board.

Note: If the vohage of 3.5V10.1V or 4.75V0.1V is
not obtained, check /XPCONT3 signal
(TP8323) signal. (When it is True, the voltage
of 3.5V10.1V or 4.75V10.1V is obtained.)

a4 Tum off the unit. (The mode SW is "Power
off™)

b. 35V-2 Regulator Check

b.-1 Connect the AC Adapter 10 the unit.

b.-2 Power on the unit. (The mode SW is "DATA"
side)

b-3 Execute[20: Reset]in Drive Control Menu.

b4 Check if the voltage of 3.5V+0.1V is obtained
at 3.5V-2 (TP8340)) on the Pin board.

Note: If the voltage of 3.5V10.1V is not obtained,
check /PCONTZ (TPB322) signal. (When it is
True, the voltage of 3.5V+0.1V is obtained.)

b.-5 Tum off the unit. (The mode SW is "Power
of ™)

c. 285V Regulator Check

¢.-1 Connect the AC Adapier 10 the unit.

¢.-2 Power on the unit. (The mode SW is "DATA"
side)

¢.-4 Check if the voltage of 2.85V10.1V is obtained
at 2.85V (AP8333) on the Pin board.

Note: If the voliage of 2.85V+0.1V is not obtained,
check /PCONTR signal. (When it is True, the
voliage of 2.85V+0.1V is obtained.)

€.-5 Tum off the unit. (The mode SW it "“Power

off™)

LIP-12 Rechargeble Battery lﬁﬁ%

o ——-

[ oEee @ |

Fig. 53 (b)




5-4 CPU DIGITAL CHECK

This check is to check the result of inquiry test which

makes handshake between host computer and unil un-

der 1est by SCSI command. For them, in accordance

with part of section 3-3-1, procedure of ATP, this

check can be performed.

a. Inaccordance with section 3-2-1, boot up the com-
puter.

b. If the every vender and product name and umit ver-
sion on Display 3-3-1 (a) is obtained, CPU Digital
check is OK, if not, check BUS line or buffer ICs.
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Display 5-5 (a) Focus Coil Drive Voilage

5-26

55 PWM AMP CHECK
a. Set the swilches on the unit as below.
POWER Mode Select : DATA
Others : don’t care
b. Connect the unit to the host compuler through a
serial port as shown in Fig. 2-3-2.
Note: After connecting the drive 1o be tested, load
[TEST) program in accordance with section 5-1.
¢. Connect CH-1 and CH-2 probes of Oscilloscope to
FCS+(TP-101) and FCS—(TP-104) on the MAM
Mounted Board respectively. (Refer w Fig. 5-5 (a))

Note: Set Oscilloscope as below.
Display :CH-1/CH-2
Range  : 1V/div. 500ns.
Trigger :AUTO

d. Connect the AC Adapter to the unit.

¢. Execute[20: Reset]in Drive Control Menu.

f. Focus check

f-1 Pu [w&f¥ic7,id] on cmd [x] > line. (reset
power save mode)

£-2 Put both of [w80006,3c] , [w80006,03] and
[w80006,3c] ,[wB0006,02] on cmd [x] > line in
order. {The lens on the opiical device moves
up.)

Note: Do not keep this state so long, or Optical device
may be damaged.

f-3 At that time Display 5-5 (a) appears on the Os-
cillescope.

Note: If the waveform shown in Display 5-5 does not
satisfy the specification, check IC509.

f.-4 mm.imﬁmlmm [x] > line.
(Escape from this mode.)




f. Tracking check
f.-1 Connect CH-1 and CH-2 probes of Oscillo-
scope o TREHTP-102) and TRK—{TP-103)
on the Pin board respectively. (Refer to Fig. 5-
5()
Execute [20 : Reset] in Drive Control Menu.
Put[w&ffc7,fd] on cmd [x] > line. (reset pawer
save mode)
Put both of (S8000628] , and [WE0B0E2] on
cmd [x] > line. (The lens on the optical device
moves to puter track of the disc.)
Al that time Display 5-5 (b) appears on the Os-
cilloscope.
Note: If the waveform shown in Display 5-5 does not
satisfy the specification, check 1C509.
f-6 Put{wB0006,20|,| wfffc7,02|on cmd [x) > line.
(Escape from this mode.)
2. Tum off the power supply,

f-2
f-3

f-4

f-5
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Fig. 5-5 (b)

56 SPINDLE MOTOR CHECK

a. Set the swiiches on the unit as below.
POWER Mode Select : DATA
Onhers : don't care

b. Connect the unit o the host computer through a
serial port as shown in Fig. 2-3-2.

Note: After connecting the unit 10 be tesied, load

[TEST] program in accordance with section 5-1.

c. Connect the probe of Digital Multi Meter w0 VS

(TP8301) on the Pin board. (Refer to Fig. 5-6)

Connect the AC Adapter to the unit.

Insert a Re-Writable Adj. Disc to Drive.

Execute [20 ; Reset]in Drive Control Menu.

Put [wB0O015,00] on cmd [x] > line. (Set spindie

muting mode by setting Q503 to off.)

h. Put [wB000381] , [»800018c] , [wB0000Z3] on
cmd [x] > line in order. (Spindle motor rotation
starts.)

i. Al that time check the value on the Digital Multi
Meter is more than DC3V,

Note: If it does not satisly the specification, check

Motor driver.

j. Execute[3: Stop]in Drive Control Menu to escape
from this mode.

k. Execute [F8 : Exit]in Drive Control Menu to quit
this program.

. Turn off the computer.

LB S
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Fig. 56
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57 AUDIC OUTPUT LEVEL CHECK
a. Set the swiiches on the unit as below.
POWER Mode Select : DATA
Others : don't care
b. Connect the remote controller to the umnit.
c. Connect the Lire Out Cable to the Line Out Con-
nector w0 get R or L channel easily.
d. Comnect the probe of oscilloscope to terminal of L
or R on unit. (Refer to Fig. 5-7)

Note: Set oscilloscope as below.
Display :CH-1/CH-2
Range  :1VAdiv. AC ImsMiv.
Trigger : AUTO

d. Comnect the AC Adapter to the unit.

Fig. 5-7 Audio Output Level Check

5-28

e. Playing only left channel (1kHz)

e.-1 Insent Audio Test Disc (TGYS-1) to the unit.

-2 Start playing track [30] using the remote con-
troller.

e-3 At that time, check the waveform (1kHz)
shown in Display 5-7 appears on the Oscillo-
scope.

. Playing only right channel (1kHz)

i-1 Smphyhgmlglﬁnlﬂumh-:m
troller.

f.-2 At that time, check the waveform (1kHz)
shown in Display 5-7 appears on the Oscillo-
scope.

£-  Tum off the power supply.

Display 5-7 1kHz Sign wave




58 DOWN LOAD PROGRAM h. Type unit SCSI ID no. and hit [Enter] key. (Dis-

5-8-1 Pre-Setting play 5-8-2 shows up.)

a. Set the switches on the unit as below. i. Eject the Down Load system disk (OR-D702WA)
POWER Mode Select : DATA and then insert one of the Program disk listed on
Others : don’t care "Firmware Drive Ver. comparative tabie”,

b. Connect the unit to the host computer through j-  Type Object file name indicated on the disk label

SCSI as shown in Fig, 2-3-1. and hit [Enter| key. (Display 5-8-3 shows up.)

c. Set some swiiches on the unit so thal its setting is k. Hit[Y].[Enter] key to start the down loading. (It
the same as faciory shipping in accordance with takes a few minutes) (Display 5-8-4 shows up)
Table 6-1-2. Note: By LED located front panel of the unit, it is

d. Connect the AC Adapter 1o the unit, and then wm found if Down loading is completed.
the computer on. In case that Green and Umber color blinks alter-

€. After sysiem loading, insert Down Load system nately :completion
disk (OR-D702WA) into the drive A. In other case (keep lighting, do not light)

f. Change the directory in the drive A. : incompletion

g Type execution file name [DLMD] and hit [Enter] When this process is not completed, change
key. (Display 5-8-1 shows up.) ROM (IC812 a firmware pre-loaded) with new

one and try down load process again.

I Quit from this program by hitting [g]key.

FLASH ROM Down Load Program vx.x for MD DATA Driver
(c) Copyrights Sony corporation 1994

Connect the xxxxxx to the computer.
Turn on the power supply.
Make sure any disc is not inserted.

Enter Drive SCSIID no. : x
varsion : B.37

Display 5-8-1

TARG_SENSE : NOT_RDY (02) AD_COD : (32a,00)
Enter Object File name :

Display 5-8-2

Download a 500X .Nex —-> XXXKXX
Push Enter key to start (Y /N)

Dispiay 5-8-3
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Write_Buif
CDB 20t 206 3¢ XX XX XX XX XX XX
~-WR_BUFF OK

Please wait until Green and Umber color blinks altanately.
Then quit from this program and turn of the power.

Display 5-8-4

59 OPTICAL DEVICE CLEANING
59-1 Cleaning with Lens Cleaner
a. Set the switches on the unit as below.
POWER Mode Select : DATA
Others :don't care
b. Connect the unit to the host computer through a
serial port as shown in Fig. 2-3-2,
Note: After connecting the unit 1o be tested, loard
[TEST] program in accordance with section 5-1.
c. Comnect the AC Adapter to the unit.
d. Execute[20: Reset]in the Drive Control Menu.
e. Execute [07 : Read TOC] in the Drive Control
Menu,
f. Remove the Mech Deck Cover Ass'y and Upper
Pancl to the drive. (Refer to section 4-1 and 4-6)

g. Soak cotton swab in the Lens Cleaner.
h. Wipe the Lens surface lightly using a cotton swab.
(Refer 1o Fig. 5-9)

Note: Please use the wet cotton swab unless the nature
of the dust on the Lens is rather sticky or greasy
which may require cleaning liquid. Afier re-
moving dirts and dusts, please wipe once again
using a dried cotton swab.

Note: Do not apply an excessive force to the lens as it
is rather delicate mechanism. Also pay attention
not 1o hit on the over write head.

Note: Make sure that no residue remains on the Lens,

i. Afier the cleaning, check if the RF output level

satisfy the specification. (Refer 1o 5-2-8)

Fig. 5-9 Optical Device Cleaning




SECTION 6
EXPLODED VIEWS AND LIST

6-1 MECHANICAL ASS'Y LOCATION
6-1-1 Overall Ass'y




Note: 1, Items marks "*" are not stocked since they are scidom required for routine [The components identified by
service. Some delay should be anticipated when ordering these items,  |mark A or dotted ne with mark
2. Substitute the screws and washers may be supplied that are similar 10 ones Eﬂwmwmm

3

Nao. Earts No, Description

1 A-8010-849-A Battery Case Ass'y

2 A-8031-038-A Omamental Belt Ass'y

3 4-628-574-01 Knob (OPEN)

4 4-628-575-01 Knob (AVLS)

5 4-628-576-01 Knob (POWER)

6 4-628-579-01 Rear Door

7 A-8053-806-A MAM-F2 (J) Mounted Board (for J1)
A-8053-805-A MAM-F2 (E) Mounted Board (for UC2, AE4, CEJ, CEK)

8 * X-4620-899-1 Rear Panel Ass'y

9 * X-4820-900-1 Front Frame Ass'y

10 4-828-559-01 Tenslon Spring

11 4-628-560-01 " Tension Spring

12 * X-4620-901-1 Mechanical Deck Cover Ass'y

13 4-963-909-01 Damper

14 X-4620-902-2 Botiom Pane! Ass'y

15 * X-4820-9506-1 Rear Frame Ass'y

186 1-473-009-11 DC-DC Converter Unit

17 1-769-309-11 0.5MM Pitch Flat Cable

18 3-345-648-91 Toothed Lock Screw (M1.4x2) (light gold)

19 3-703-816-24 Special Head Screw (M1.4x2.5) (black)

20 * 4-628-589-01 Upper Panel

21 * 4-828-689-01 Connector Plate

22 4-963-911-01 Compression Spring (MD1) {light goid)

23 4-963-912-01 Compression Spring (MD2) (silver)

24 4-963-922-01 Compression Spring (MD3) (black)

25 4-963-924-01 Screw (Damper) (light goid)

26 7-621-284-20 Screw P2.6x6 (for J1) (black)
7-682-135-01 Screw P2.5x6 (for UC2, AE4, CEJ, CEK) (light gold)

27 4-628-682-01 Protection Sheet (Terminal)

listed because of Sony’s part standardization program.

When the MAM Mounted Board (service) replacement, perform the pro-
gram downloading in accordance with section 5-8,




e P | S

Mechanical Deck 1 (MT-MZR2 (A)-109)

E

EAFRRBR2BEELTRTERY

3-366-890-11
3-704-197-33
4-963-883-31
4-964-538-01
3-315-384-11
X-4944-451-8
4-964-223-01
not supplied
1-651-016-11

A X-4620-953-1

1-651-018-11
4-964-537-01
A-3300-218-A
4-863-904-01
A-3300-219-A
4-970-639-02
3-309-595-11

* 4-963-889-02

Locking Screw (M1.4) (black)

Locking Screw (M1.4x3.0) (black)
Precision Pan Screw (M1.4) (black)
Locking Screw (M1.4x2) (black)

Stopper Washer

Holder Ass'y

Insulation Sheet (for REC Mounted Board)
REC Mounted Board

REC Flexible Cable

' OP Head Ass'y

Sled Flexible Cable

Tapping Screw (M1.4x4.5) (black)
Lead Screw Block Ass'y

Gear (B)

Sled Motor Block Ass'y

Cover Sheet

Pack Insulation Sheet

Head Guard
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Mechanical Deck 2 (MT-MZR2-109)

3

FEER828FIJdadNdns

Farts No,

3-366-890-11
A-3276-233-A
4-955-841-01
1-651-017-11
3-315-384-11
4-963-901-01
4-963-902-01
4-964-564-01
4-963-898-01
X-4944-448-1
1-651-015-11
4-963-900-01
1-698-313-11
A-3300-216-A
3-338-645-31

Description

Locking Screw (M1.4) (black)
Mech Con Mounted Board
Locking Screw {M1.7x1.6) {black)
CLV Flexible Cable

Stopper Washer

Worm Gear

Compression Spring (Worm Wheel)
Screw (M1.2x1.6) (black)

Gear (Worm Gear)

Gear Chassis Ass'y

MD Flexible Cable

Tension Spring (Lock)

Motor

Stepper Block Ass'y

Washer

6-4




Packing Material

101
102
103
104
105

106
107

108
119
110

111
112

Refer to Drive Unit
4-628-572-01

1-528-575-11
8-953-537-94
8-853-009-20
1-467-520-11

* 4-628-523-01
* 4-628-522-01
A 1-473-017-11
A 1-473-018-11
A 1-473-018-11
A 1-473-266-11

Carrying Case

Lithium lon Battery (LIP-12}

Battery Case

Headphone (MDR-E741MP/K2) (for J1)
Headphone (MDR-014MP) (for UC2, CEJ, CEK)
Remote Control Unit

Disc (MMD-140 (UC)) (for UC2)

Disc (MMD-140 (EJ)) (for J1, CEJ, CEK)
Holder

individual Carton

AC Adapter (for J1)

AC Adapter (for UC2)

AC Adapter (for CEJ)

AC Adapter (CEK)

Refer to Manual Ass'y

Warranty Card {lor J1)



‘ §-1-2 Switches Setting for shipping
| Be sure 10 s¢1 the Table 6-1-2 SCSI 1D Switch 10 the original position as below for shipping.

Model Name Setting
MDH-10
ol B B 3 4
t SCSI 1D Select
Terminator
! POWERModa Salact : Power OFF
i AVLS : OFF
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113
114

115
116

117

118

119

Earts No,

A 3-758-910-02
A 3-759-910-12
A 3-759-910-21
A 3-759-910-22

4-628-518-01
/A-B043-720-A
4-628-517-02
[A-B043-719-A
A-B043-760-A

Description

License Contract

Installation Manual (for J1)

Installation Manual (for CEJ)

Instaliation Manual (for UC2)

Installation Manual (for CEK)

Warranty Card {for UC2, CEJ)

Registration Card (for J1)

Registration Card with envelope (for CEK, CEJ)
Recorded Disk (MAC)

Recorded Disk (DOS)

Recorded Disk (NEC) (for J1)

&6




62 BLOCK DIAGRAM

6-2-1 Block Diagram
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6-2-2 Interconnection Diagram
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6-3 PART LAYOUT AND CIRCUIT DIAGRAM
6-3-1 MAM-F2 Mounted Board
Parts Layout

— Component Side —
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— Pattern Side —
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Circuit Diagram (RF/SERVO)
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Circuit Diagram (AUDIO)
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6-3-2 MECH-CON Mounted Board
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Circuit Diagram on REC and MECH-CON Mounted Board
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6-4 ELECTRIC PARTS
ELECTRIC PARTS LIST
NMote: 1. All resistors are in chms, hwmumw
2. "CHIP" stands for chip component. mark A or dotted line with mark
3. liems marked **" stocked since seldom requi A are critical for safety.
. . arenot they are equired for Replace only with part number
Touline service. spacified.
Some delay should be anticipated when ordering these items.
4. All capacitors are in micro farads unless otherwise specified.
5. All inductors are in micro henrys unless otherwise specificd.
Bal Mo, PaosNo Descrintion Bl Mo, PansNo, Rescrivtion
>>» MAM-F2 (E) MOUNTED BOARD ({A-8053-B05-A) <<< G368 1-135149-21  TANTAL CHIP 22 1% B3
»»» MAM-F2 (J) MOUNTED BOARD (A-B053-806-A) <<< C380  1-163-038-81 CERAMIC CHIP 0.1 F1
CIN 1-1624M-11 CERAMIC CHIP oM 10% 18V
CAPACITORS CIT3  1-164-360-11 CERAMIC CHIP a1 168V
C37d  1-1629M-11 CERAMIC CHIP Qo1 1% 16V
C116  1-164-218-11 CERAMICCHIP 180PF % 5V
C11T  1-162828-11 CERAMICCHIP 120PF M 50V CI’s 1-162670-11 CERAMIC CHIP 001 10%  16Y
C118  1-164-218-11 CERAMICCHIP 180PF 5%  Sov CIT6  1-164-380-11 CERAMIC CHIP 01 16V
C119  1-162-428-11 CERAMIC CHIP 120PF 5% S50V C3r?  1-162-970-11 CERAMIC CHIP 001 10% 18V
G132  1184-218-11 CERAMIC CHIP 180PF % S0V CIm  1-16297-11 CERAMIC CHIP 01 0% 18Y
Carme  1-162-870-11 CERAMIC CHIP 1) I [/ - Y
C12z2 1-135337-11 TANTAL CHIP 1T 2% 63
C125  1-185128-11 CERAMIC CHIP o2 16Y C380 1-162-970-11 CERAMIC CHIP 1o B 1 -
CHE  1-164-218-11 CERAMIC CHIP 180PF M SV C381  1-162-870-11 CERAMIC CHIP o Wk =V
C17  1-162.928-11 CERAMIC CHIP 120PF 5% 50V Cag2 1-162-064-91 CERAMICCHIP 0001 0% 50V
CH8  1-164-218-11 CERAMICCHIP 180PF 5% 50V G501 1-104-529-11 TANTAL CHWP 2 A% 3
G502  1-104-847-11 TANTAL CHP 2 20% &
C19  1-162828-11 CERAMICCHIP 120PF 5% 50V
C220 1-164-218-11 CERAMICCHIP 180PF 5% 50V G503  1-104-847-11 TANTAL CHIP 2 X% (L
C2 1-135337-11 TANTAL CHIP 1 2% 6 CS04  1-107-811-11 TANTAL CHIP a7 0% W
C225  1-165128-11 CERAMIC CHIP 0.22 16Y C506  1-107-813-11 TANTAL CHIP w0 2% 63V
G0 1164-350-11 CERAMIC CHIP o1 16Y Cs08  1-162-084-11 CERAMICCHIP 0001  10% 50V
C509  1-107-811-11 TANTAL CHIP a7 0% W
Ca02  1-135258-11 TANTAL CHP 0w 0% 63V
Ca03  1-135250-11 TANTAL CHIP 1 20% 63V C510 116297011 CERAMIC CHIP oot 10% 1BV
C304  1-164-360-11 CERAMIC CHiP 0.1 16Y G511 1-162-064-11 CERAMICCHIP 0001 0% 50V
CA5  1-184-227-11 CERAMICCHIP 002 10% 25V C512  1-162-966-11 CERAMICCHIP 00022 10% 50V
€322  1-107-813-11 TANTAL CHIP 10 20% 63V C513  1-162-964-11 CERAMICCHIP OO 10% 50V
C514  1-165176-11 CERAMICCHP OD4T 10% 16V
€123 1164360-11 CERAMICCHIP 0.1 L 16V
G328 113525911 TANTAL CHIP 10 2% 63 C519 1-104-828-11 TANTAL CHIP 2 A% LYY
CRT 16438011 CERAMIC CHIP 0.1 16V C520 1-162.964-11 CERAMICCHFP 0001 10% SOV
29  1-164-261-11 CERAMICCHIF 0047 168V G521 1-164-227-11 CERAMICCHIP 0022 10% 16V
CX0 110781311 TANTAL CHIP 10 2% 63V C5&  1-135191-1 TANTAL CHIP 0.2 1% v
C523  1-164-360-11 CERAMIC CHIP 0.1 16Y
G333 1-164-360-11 CERAMIC CHIP 0.1 16V ’
C334 110484711 TANTAL CHIP z 2% 4y €524 1-164-677-11 CERAMICCHIP D033 10% 18V
G35  1-104-847-11 TANTAL CHIP 2 2% Y C526  1-164-361-11 CERAMICCHIP  0.047 16V
C3%  1-135180-21 TANTAL CHIP 33 X% 63 C527  1-162.979-11 CERAMICCHIP 00027 10% SOV
C33T  1-135181-21 TANTAL CHIP 47 2% BV C528  1-162:966-11 CERAMICCHIP 00022 10% 50V
G530  1-1624927-11 CERAMIC CHIP  100PF % 50V
C338  1-107-812-11 TANTAL CHIP 4T A% 6W
CMO  1-184-004-11 CERAMIC CHIP 1 0% 18V C531  1-162.968-11 CERAMICCHIP 00047 10% SO0V
C31 110781311 TANTAL CHIP 10 2% 6.3V G532  1-104-847-11 TANTAL CHIP 2 = 4y
C32 1-162470-11 CERAMIC CHIP o0 1% 16V C533  1-104-B47-11 TANTAL CHIP 2 2% 4
CI 11643261 CERAMICCHIP 047 16V C53  1-164-227-11 CERAMICCHIP 002 10% 16V
CS35  1-162-980-11 CERAMICCHIP 220PF 10 SOV
G351 1-164-361-11 CERAMIC CHIP  0.047 16V
G352  1-164-261-11 CERAMICCHIP 0.047 16V C536  1-162970-11 CERAMICCHIP 001 10%  18Y
G354  1-107816-11 TANTAL CHIP 068 20% 10V C537  1-135181-21 TANTAL CHIP 47 0% B3
CA0  1-164-263-11 CERAMIC CHIP  580PF 5% 5w CS38 1-164-381-11 CERAMICCHIP  0.0d7 16¥
C361 116287011 CERAMIC CHIP 001 0% 16V C539  1-164-489-11 CERAMIC CHIP 022 10% 18V
C540  1-165112-11 CERAMIC CHIP 0.3 168Y
G2 1418247011 CERAMIC CHIP oM 1B 18V
C363 110781211 TANTAL CHIP 47 20% B3V C541 116296811 CERAMIC CHIP 0.00d7 10% SO0V
C364  1-107812-11 TANTAL CHIP 47 20% BV C542  1-104-813-11 TANTAL CHIP M 2% 18V
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J¥ERE ERESY J0RUE ERBRE RuERR fRREE E

EEEEE

333

cna

[x ]
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Cris
CHé
cn7
Cris
che

crx
Cre
Craz
CTad

Cras

Crig
Cré1

¢

1-164-005-11
1-164-005-11
1-162-964-11
1-165-178-11
116292711

1-162-880-11
1-164-480-11
1-164-87T-11
1-162-852-11
1-164-825-91

1-164-361-11
1-164-361-11
1-162-027-11
110781114
1-164-361-11

1-135-263-21
1-104-828-11
1-162-964-11
116428111
1-104-529-11

1-164-008-11
1-164-677-11
1-135-246-11
1-135-208-11
1-164-346-11

1-164-350-11
1-164-346-11
1-164-361-11
1-135-208-11
1-162-008-11

1-162-908-11
1-164-261-11
1-164-005-11
1-107-813-11
1-164-361-11

1-104-700-11
1-164-004-11
1-185-112-11
1-164-360-11
1-164-360-11

1-164-360-11
1-164-360-11
1-164-360-11
1:164-360-11
1-164-360-11

1-164-260-11
1-164-360-11
1-164-360-11
1-135-263-241
1-164-360-11

1-216-864-91
1-165-112-11
1-164-004-11
1-165-112-11
1-164-360-11

1-162-15-11
1-162-915-11
1-164-360-11
1-164-360-11
1-162-850-11

Descrioten
CERAMIC CHIP 047
CERAMIC CHIP 047
CERAMICCHIP 0001  10%
CERAMIC CHIP 0047  10%
CERAMIC CHIP 100PF 5%
CERAMIC CHIP 220PF  10%
CERAMIC CHIP  0.088
CERNMICCHIP 0033 10%
CERAMIC CHIP 82PF 5%
CERAMICCHIP 01  10%
CERAMIC CHIP  0.047
CERAMIC CHIP  0.047
CERAMIC CHIP 100PF 5%
TANTAL CHIP 4T X%
CERAMIC CHIP  0.047
TANTAL CHIP W 20%
TANTAL CHIP 2 A%
CERAMIC CHIP  0.001 10%
CERAMIC CHIP  0.047
TANTAL CHIP 2 2%
CERAMIC CHIP 047
CERAMICCHIP 0033  10%
TANTAL CHIP I 0%
TANTAL, CHIP 1 10%
CERAMIC CHIP 1
CERAMICCHIP 01
CERAMIC CHIP 1
CERAMIC CHIP Q.47
TANTAL CHIP 1 0%
CERAMIC CHIP  3PF 0.25PF
CERAMIC CHIP F 025PF
CERAMIC CHIP 0047
CERAMIC CHIP 047
TANTAL CHIP 10 2%
CERAMIC CHIP  0.0MT
CERAMICCHIP 0027  10%
CERAMIC CHIP 061 10%
CERAMICCHP 033
CERAMIC CHIP (+§]
CERAMIC CHIP 01
CERAMIC CHIP 0.4
CERAMIC CHIP 01
CERAMIC CHIP 0.1
CERAMIC CHIP 0.1
CERAMIC CHIP 0.1
CERAMICCHIP 0.1
CERAMIC CHIP 0.1
CERAMIC CHIP 0.1
TANTAL CHIP 10 20%
CERAMIC CHIP o1
CERAMICCHIP 01 10%
CERAMIC CHIP o3
CERAMICCHIP 01 10%
CERAMIC CHIPF 03
CERAMICCHIP Q1
CERAMIC CHIP  10PF O.5PF
CERAMIC CHIF  10PF (O.5PF
CERAMIC CHIP 01
CERAMIC CHIP Q.1
CERAMIC CHIP  S6PF 5%

16V

18Y
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Bel Mo Pars Mo

S583% BRERE BREGE RRRRR EEEEE GRARE §EsEg

38858

38

Cs06

1-162-967-11
1-162-867-11
1-162-970-11
1-164-261-11
1-162-863-11

1-164-261-11
1-162-964-81
1-164-260-11
1-104-630-11
1-165-112-11

1-165112-11
1-164-361-11
1-164-360-11
1-164-360-11
1-162-968-11

1-162-970-11
1-164-360-11
1-164-360-11
1-164-360-11
1-164-360-11

1-164-360-11
1-164-360-11
1-164-361-11
1-164-260-11
1-164-360-11

1-164-380-11
1-1684-360-11
1-164-361-11
1-162-966-11
1-164-360-11

1-164-360-11
1-164-360-11
1-164-350-11
1-135-263-1
1-110-574-11

1-110-574-11
1-162-827-11
1-164-360-11
1-162-850-11
1-162-848-11

1-164-245-11
1-164-245-11
1-162-970-11
1-164-361-11
1-164-363-11

1-162-962-11
1-162-968-11
1-107-814-11
1-162-062-11
1-165-176-11

1-162-967-11
1-107-814-11
1-104-700-11
1-162-967-11
1-164-360-11

1-164-360-11
1-162-855-11
1-162-955-11
1-164-344-11
1-162-964-11

CERAMIC CHIP®
CERAMIC CHIP
CERAMIC CHIP

CERAMIC CHIP
CERAMIC CHIP
TANTAL CHIP

CERAMIC CHIP
CERAMIC CHIP

CERAMIC CHIP
TANTAL CHIP

CERAMIC CHIP
CERAMIC CHIP
CERAMIC CHIP

CERAMIC CHIP
CERAMIC CHIP
CERAMIC CHIP
CERAMIC CHIP
CERAMKC CHIP

0.047

0.047

0.0047

470PF
0.047

0.0033
0.027
0.1
0.1
150PF
150PF

0.068
0.0

10%
1%
10%

10%

0%
0%

1%




Belbo, PEammNo

1-462-048-11
1-162-850-11
1-164-362-11
1-164-362-11
1-164-005-11

1-162-870-11
1-164-346-11
1-164-361-11
1-164-346-11
1-164-346-11

1-164-346-11
1-164-360-11
1-164-360-11
1-184-360-11
1-164-360-11

1-164-360-11
1-164-360-11
1-164-360-11
1-164-360-11

1-573-831-11
-7z

1-770-230-11
157383611

1-573-346-21
157335711

871904690
8-H9-0u5-58
8-7118-046-88
8-719-045-88
8-719-800-76

8 T19-675-33
BT15-047-55
8- 71940446
80250
102369

8 T19-400-18
8-715-583-08
8-119-045-67
8-719-966-08
B-T19-D45-67

871988003
871904040
8-Mo-989-00
8-719-989-00
8-719-989-00

8-719-989-00
8-Ne8TI3

5% SERER RE

FBI  1-414-228-11
1-414-228-11
1<414-228-11
1-414-228-11

1-500-215-11

i

¥ ¥8g988

Dascriclion
CERAMICCHIP  47PF 5%
CERAMICCHIP S8PF 5%
CERAMIC CHIP 4TOPF 5%
CERAMIC CHP 47OPF 5%
CERAMIC CHIP 047
CERAMICCHP 001  10%
CERAMIC CHIP 1
CERAMIC CHIF  0.047
CERAMIC CHIP 1
CERAMIC CHIP 1
CERAMIC CHIP 1
CERAMIC GHIP 0.1
CERAMCCHP O
CERAMECCHP O
CERAMICCHIP Q.
CERAMCCHIP 04
CERAMCCHIP o1
CERAMICCHP o1
CERAMICCHIP 0
CONNECTORS

CONNECTOR, FFCFPC (2IF) 2P
PIN, CONNECTOR (HALF PITCH) 50P
{for MAMLFZ (EY)

SOCKET, CONNECTOR S0P (for MAM-F2 (J))
COMMECTOR, FFCFPC (2IF) 30P
CONMECTOR, FFCFPC 6P
COMNECTOR, FFCFPC 17P

DIODES

DIODE MA2S111-TX

DIODE MAZS082-TX

DIODE MAZ5082-TX

DIODE MAZS082-TX

DIODE 155226

DIODE RB110C

DHODE MAT41WK

DIODE MA110

DIODE SBOOTTOO0

DIODE SBOOTTORC

DIODE MA152WK

DIODE RBH 7F

DIODE RBT31U-T108

DIODE RBM 7F

DIODE RB7I1L-T108

DIODE DMNAZZ2

DIODE RB111C

DIODE DA22}

DIODE DA22t

DICDE DAZ21

DIGDE DAZ21

DICDE OTZ5.6

FUSE

INDUCTOR, FERRITE BEAD
INDUCTOR, FERRITE BEAD
INDUCTOR, FERRITE BEAD
INDUCTOR, FERRITE BEAD
BEAD, FERRITE (CHIP)

6-29

Belbo, Pamsho,

FBXE 1-500-215-11
FBTOZ  1-414-228-11
FBT03  1414-228-11
FBMd  1-414-228-11
FBT0S 1-500-215-11

FB801  1-500-215-11
FBa02 1-500-215-11

8-750-097-06
8-759-252-90
8- 759-252-41
8-758-159-75
B-759-255-51

B-758-710-79
8-759-173-00
§750-325-27
8-752-068-49
8752-064-23

8-759-082-60
8-7158-252-3
8- 7520550
8-759-084-72
B-T59-058-61

B-758-110-79
8-750- 25549
8-759-255-51
8-T59-082-60
B-759-058-61

8-T55-259-06
B-758-NM0-79
B-759-087-82
B-T50-243-19
B-755-082-61

8-759-082-57
8- 759-058-61
8-752-364-08
875908261
8-750-255-04

875230286
8-758-125-34
8-T52-372-46
8-758-079-60
8-752-31-11

875918265
8-755-324-26
8- 756-255-04
8-758-255-94
8-753-058-55

8-759-058-61
8-759-252.55
8-759-252-57
8-758-324-27
8-759-255-94

ICT10
ICT3

ICT14
IC716

8-759-253-06
8-759-253-06
8-758-058-57
8-759-324-25
8-759-054-63

IC DS1267E-50-TE1

IC M1 07F

IC XCE1ANT1 02MR
IC TKIZITAMTL
IC CXA1BE1R

IC CXA1380N

IC TCTS66FU

IC MBES34TAPFV-EF
IC CXA1602R

I MPC1T18FU

IC TCTSO&FU-TEASL

IC NM210TF

IC D51267E-10-TE1
IC DS126TE-50-TE1
IC TCTS6EFY

IC TC7508FU-TEASL

IC XC&1AN1B02MA
IC NIMZ107F

IC NUN2100V

IC TCTSUDLF

IC TCAWS3FU

IC TCTWO4FU

IC TC7508FU-TESSL
IC CXD2525R-1

IC TCAWSaFU

IC NCE2AP3102MA

IC CXD1805AR

IC HMS1WAB00ALTT-7
IC CXD2927R

ICTCT4

IC CXD1185CH

IC MCCS142235-FA

IC SNTALVT16245DGG-E0S
IC XCE2AP 31 02MR

IC XCE2AP3102MA

IC TCTS02FU

IC TCTSO8FU-TEBSL
IC S-B07455L-A9

IC 5-2000AUT-T1

KC HDE433040T00X
I XCE2API102MA

IC XC61AN1902MR

IC XCE&1ANT902MA

IC TCTS04FU-TEBSL

IC AT29LVO10-20TC-AD0
IC TLCI36CNS




1-412-006-1
1-412-006-
141202811
1-412:006-31
1-414-410-21

1-414410-21
1-414-410-21
1-402-831-21
1-414-410-21
1-414-203-11

1-412991-11
1-414-203-11
41420311
1-414-410-01
141200811

141116211
1-403:801-21
1-239-906-11

§-T20-029-24
TR
§-T20422.29
872992881
TN

8-729-028-36
8-720-020-85
872092345
8-720-928-27
8729029

8-729-027-50
8-T29-028.27
8-729-830-13
8729-920-80
8-729-828-81

8-729-028-27
8-T29-020.85
§-720-928-26
8-729-828-85
812002819

&T20-828-81
8-TH-G28-81

INDUCTOR CHIP 10
NOUCTOR CHIP 10
INDUCTOR CHIP 10
INDUCTOR CHIP 10
INDUCTOR i0

INDUCTOR 0
INDUCTOR 10
COIL, CHOKE &8
INDUCTOR 10
INDUCTOR 100

INDUCTOR 0
INDUCTOR 100
INDUCTOR 100
INDUCTOR 0
NODUCTOR CHIP 8.2

COIL, CHOKE B
FILTER, COMMON MODE
FLTER, EM

TRANSISTORS

TRANSISTOR DTC143TE-TL
TRANSISTOR 25D601A-5
TRANSISTOR 2SD601A-S
TRANSISTOR DTC144EE
TRANSISTOR XNa404

TRANSISTOR DTA1 14EE
TRANSESTOR DTC114YE-TL
TRANSISTOR 2581308-0R
TRANSISTOR DTC144EE
TRANSISTOR 25J005(TESSL)

TRANSISTOR UMZ1
TRANSISTOR DTATMEE
TRANSISTOR UMH2
TRANSISTOR DTC114EE
TRANSISTOR DTC144EE

TRANSISTOR DTC144EE
TRANSISTOR DTC114YE-TL
TRANSISTOR DTAY14EE
TRANSISTOR DTC114YE-TL
TRANSISTOR 25A1TMTL

TRANSISTOR DTC144EE
TRANSISTOR DTC144EE

Bef Mo, Parks Mo,

Q802  8-720-830-00
0803 6720-028-81
Qadé 872082881
Q808 B-720-330-00
Q814 872002794
0815  B-729-228-81
0819 872092801
Q820 87209280
a821 8-729-928-81
Q82 &T20-928-81
Q823 & 729-928-81
Q824  §-T20-028-31
Q825  8-729-926-81
Q82T 8- T20-028-81
Q828  8-729-000-76
Q829 672002345
OR300 B8-720-028-81
OB3Y  8-729-928-81
QE32  &T29928-H
R 1-218-873-11
A122 121887311
A2 1-218T24-11
AlE =218 724-11
Ri2% 1-218-736-11
R127  1-218-883-11
R128  1-218-883-11
Ri128  1-218-7%-11
R133 121678311
Ri3s  1-216-864-11
R136 1-218.T24-11
Rz21  1-21B-873-11
R222 1-218-873-11
R4 1-11B-724-11
RZX  1-21B724-11
RZ%  1-218-T36-11
R2Z27 21888311
RZ28 1-218-883-11
RZ® 1-218-T36-11
RZ33 1-216-788-11
R23  1-216-BB4-11
R23 1-218-TM4-1
R311  1-216-864-11
R328 1-218-724-11
R3O0 1-218724-11
RI31  1-216-843-11
AXZ  1-216833-11
RIA7  1-216-789-11
R33M  1-216-864-11
RM0 1-118881-11
A3 12187321
R342 121869211
RM3  1-216-864-11
RS0 1-216-864-11
R3S 1-216-Ba5-11
A3S2  1-216-864-11
R3¥S3  1-218-692-1%
R3T 121872411
R358 1-218-724-11

Descrigs

TRANSISTOR UMD2
TRANSISTOR DTC1MEE
TRANSISTOR DTC14MEE
TRAMNSISTOR UMD2
TRANSISTOR 25C4817R

TRANSISTOR DTCI4EE
TRANSISTOR DTCI4EE
TRANSISTOR DTCI44EE
TRANSISTOR DTCWMEE
TRANSISTOR DTC144EE

TRANSISTOR DTC1MEE
TRANSISTOR DTAT14YE-TL
TRANSISTOR DTC1MEE
TRANSISTOR DTC144EE
TRAMSISTOR 25D1628FG-TD

TRANSISTOR 2581308-0R

RESISTORS
METAL CHIP

:
T
CN TR ITEE

CONDCTOR, CHIP 1

~ »§§EY §EEEE .60 §8EES

:
$
58 SNENE nEAAR ANswN

:
$
SEIY
g

METAL CHIP AT 0.50%
METAL CHIP 1K
CONDCTOR, CHIP (1608} 0
CONDCTOR, CHIP (1608) ¢
METALCHIP 100K 5%

CONDCTOR, CHIP (1608) 0

g

METAL CHIP 1K 050%
METAL CHIP 2¢  0.50%
METAL CHIP 2K 050%

11EW
1nEw
1HEW
1AEW
1MEW

1HEW
1HEW
1HEW
1HEW

11EW

1HEW
1A6W
1neEwW

16w
16w
1HEW
1HEW
116w

tHEwW

1AEW
1HeEwW

1nEW
1HEW
116W
1HEW
1HEW
1HEW

1hew

1HEW
1rEw
116w




3%38% G2EEY GECRE EREER OBER pRARE 33233 ZIEEE BE33Y 33§aF gRass E

33332

1-216-813-11
1-116-813-11
1-216-845-11
1-216-845-11
1-216-813-11

1-216602-11
1-218-682-11
1-216-813-11
1-216-845-11
1-216-821-11

1-216-821-11
1-216-821-11
1-216-821-11
1-216-864-11
1-216-847-11

1-216-818-11
1-216-044-11
1-216-825-14
1-218-800-11
1-HE6-857-H1

1-218-448-11
1-218-8567-11
1-216-841-11
1-218-898-11
1-216-844-11

1-218-688-11
1-216-857-11
1-218-T24-11
12181011
1-218-692-11

1-216-535-11
1-218-734-11
1-216-808-11
1-216-813-11
1-216-845-11

1-216-001-00
1-218-M0-11
1-218-T08-11
1-218-682-11
1-216-825-11

1-216-825-11
1-216-846-11
1-216-857-11
1-216-836-11
1-218-T24-11

1-216-858-11
1-216-841-11
1-216-845-11
1-216-845-11
1-216-841-1

1-216-854-11
1-216-845-11
1-216-817-11
1-216-845-11
1-216-843-11

1-216-845-11
1-216-849-11
1-216-845-11
1-216-857-11
1-216-848-11

Dascrioion
METAL CHIP 20
METAL CHIP 20
METAL CHIP 100K
METAL CHIP 100K
METAL CHIP 220
METAL CHIP 1K
METAL CHWP 1K
METAL CHIP 20
METAL CHIP 0K
METAL CHIP 1K
METAL CHIP 1K
METAL CHIP 1K
:ﬁ%ﬁﬁmpmq

i

METAL CHIP
METAL CHIP 560
METAL CHIP 2K
METAL CHIP 2.2%
METAL CHIP 160K
METAL CHIP 16
METAL CHIP 430K
METAL CHIP ™
METAL CHIP ATK
METAL CHIP 150K
METAL CHIP (.
METAL CHIP 680
METAL CHIP [
METAL CHIP 2K
METAL CHIP L7 4
METAL CHIP 1K
METAL CHIP 15K
METAL CHP 56K
METAL CHIP 100
METAL CHIP 220
METAL CHIP 100K
METAL CHIP 10
METAL CHIP 5.8
METAL CHIP .
METAL CHIP 1K
METAL CHIP 23
METAL CHIP 2
METAL CHIP 120K
METAL CHIP iM
METAL CHIP 185
METAL CHIP 22X
METAL CHIP 1.5M
METAL GHIP ATK
METAL CHIP 100K
METAL CHIP 100K
METAL CHIP 4T
METAL CHIP SEOK
METAL CHIP 100K
METAL CHIP 470
METAL CHIP 100K
METAL CHIP BEK
METAL CHIP 100K
METAL CHIP 220K
METAL CHIP 100K
METAL CHIP 11°]
METAL CHIP 180K

oo

CFET :5:#? P97 SuuRF goged

L=

=

FELEE FERAEF FRFEE gﬁﬁﬁ? :5?53 E§E¥§¥ gggﬁ? #

HEW
1w
LHEW
1HEW
1HEW

1HEW
116w
1HEW
1HEwW
116w

1HEW
1HEW
1HEW

THEW

16w
1HEW
1HEW
1HEW
1HEW

116w
1HEW
1116w
fals )
176W

176W
116w
116W
1HEW
1NEW

11 EW
1HEW
1116W
1HEW
16w

1AW
116w
1HEW
1HEW
1HEW

116w
1AEW
1HEW
116w
1116W

1new
1HEW
116W
1MEW
116w

1HEW
1HEW
1HEW
1116W
116W

1HEW
11E6W
THEW
1HEW
WEwW

Bal Mo, PamzNo

R582 1-218873-11
R590  1-216-B51-11
R562  1-216-845-11
R583  1-216-845-11
R504  1-216-Ba5-11
RT2 121685211
RME  1-216-821-11
RTO4 1-218710-11
RM& 1-216-864-11
RTOT 1-218-704-11
R7& 1-216833-1
AMe 121683311
RH2  1-216-841-11
RT%  1-M6-864-11
R7T  1-216-857-11
R7TM  1-216-821-11
R738  1-216-821-11
R742 1-216-845-11
R743 1.-216833-11
RM4 1-216-833-11
A7S 12168451
A746  1-216-845-11
RT4T  1-216-845-11
R748  1-216-845-11
R748  1-216-845-11
R750  1.216-845-11
RTS1  1-216-845-11
RS2 1-216-845-11
R753  1-216-845-11
RT54  1-215-845-11
ATSS  1-216-B45-11
R7S6  1-216-845-11
RTST  1-216-B45-11
RTS8 1-216-845-11
RTS8  1-216-B45-11
RT60  1-216-Bd5-11
RM™1  1-216-B45-11
R762 1-216-845-11
RT3  1-216-B45-11
AT  1-216-845-11
R  1-216-864-21
R83 1-218701-11
RB04L  1-215-60d-11
RBOS  1-298-701-11
RBOE  1-218-604-11
RBOE  1-216-857-11
RE1D 1-216-851-11
RE1S  1-216-857-11
RE1E 1-218-870-11
RE25 1-H&-851-11
REXY  1-26-883-1
REXS  1-216-851-11
RE¥%  1-216-851-11
RE3E  1-216-851-11
RB42  1-216-841-11
RB44  1-216-B41-11
RBE2  1-216-B46-11
R863 1-216-857-11
R863  1-216-845-11
FAB&S  1-216-853-11

Descooton

METAL CHIP 12 0.50%
METAL CHIP 0K 5%
METAL CHIP 1006 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP RVOK 5%
METAL CHIP K 5%
METAL CHIP 56K 0.50%
COMDCTOR, CHP (1608) 0

METAL CHIP 39K 0.50%
METAL CHIP 0K 5%
METAL CHIP 0K 5%
METAL CHIP AT %
CONDCTOR, CHIP (1808) 0

METAL CHIP o 5%
METAL CHIP K 5%
METAL CHIP K ™
METAL CHWP WK 5%
METAL CHIP 10K 5%
METAL CHIP 10K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 00K 5%
METAL CHIP 1006 5%
METAL CHIP 00K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHIP 100 5%
COMDCTOR, CHP umu; o

METAL CHIP 0.50%
METAL CHIP uﬁ 0.50%
METAL CHIP 24K 0.50%
METAL CHIP 1.2 0.50%
METAL CHIP M 5%
METAL CHIP 0K %
METAL CHIP ™ 5%
METAL CHIP 91K 0.50%
METAL CHIP 0K 5%
METAL CHIP am 5%
METAL CHIP TOK 5%
METAL CHIP 0K 5%
METAL CHIP 30K 5%
METAL CHIP AT 5%
METAL CHIP AT 5%
METAL CHIP 120 5%
METAL CHIP M 5%
METAL CHIP 1006 5%
METAL CHIP ATOK 5%

1HEW
1HEW
1A6W
1HEW
1A6W

11EW
1NEwW
1new

1w

1new
1HEW
1HEW

1new

1HEW
1HEW

116w
11ew

1EW
tHEW
116W
ew
16w

116W
VIEW
IEW
1HEW
11ew

116w
112l 3
1NEW
1NEW
11EW

116w
1NEW
116w
116W
116W

1AW
1HEW
1HEW
1HEW

1new
1new
1HEW
116W
1HEW

THEW
1HEwW
116w
1HEW
11EW

116W
11 6W
1HEW
1HEW
1HEW




Belbo, Earsbo,

 EREZE EPEEEZ RREAZ BEARZ ZRRER FREAR GEEEY §EeEE 33588

1-216-845-11
1-216-861-11
1-216-ED-11
1-216-845-11
1-36-863-11

1-216-863-11
1-216-829-11
1-216-829-11
121 6-845-11
1-2165-845-11

121 6-845-11
1-218-845-11
1-216-833-11
1218487311
1-216-833-11

1218 Ne-11
121887311
1-316-833-11
121887311
1-216-833-11

1-218T16-11
1-218-873-11
1-216-833-11
1-218-684-11
1-218-882-11

1-218-682-11
1-218-682-11
1-218-892-11
1-218-883-11
1-218-883-11

1-216-843-11
1-216-843-11
1-216-8860-11
1-216-848-11
1-216-833-11

1-216-846-11
1-216-843-11
121 B-864-11
1-216-864-11
1-21 6-848-11

1-218-867-11
1-216001-00
-216-812-11
1-216-856-11
1-218-883-11

1-218-881-11
1-218-T24-11
1-216-857-11
1-216-708-11
1-216833-11

1-218-730-11
1-218-730-11
1-216-833-11
1-216-7T96-11
1-216-833-11

1-216-864-11
1-216-864-11
1-26013-00
1-216-013-00
1-216-825-11

Descriotion

METAL CHIP 100 5%
METAL CHIP 30K 5%
METAL CHIP 10K Ly 8
METAL CHIP WK 5%
METAL CHIP M N
METAL CHIP a3 ™%
METAL CHIP 4. 5%
METAL CHIP 4ATKE %
METAL CHIP 00K 5%
METAL CHIP 100K 5%
METAL CHIP 100K 5%
METAL CHP 100K 5%
METAL CHP 0K 5%
METAL CHWP 126 0.50%
METAL CHIP 10K 5%
METAL CHIP 10 0.50%
METAL CHIP 12 0.50%
METAL CHIP 0K 5%
METAL CHip 1€ 050%
METAL CHIP 0K -
METAL CHIP 10K 0S0%
METAL CHIP 12X 050%
METAL CHIP 10K 5%
METAL CHIP 1.2 050%
METAL CHIP 1K 0.50%
METAL CHIP 1K 0.50%
METAL CHIP 1K 050%
METAL CHIP 1K 0.50%
METAL CHIP 3K 050%
METAL CHIP I 0.50%
METAL CHIP B 5%
METAL CHIP GaK 5%
METAL CHIP 18 5%
METAL CHIP 220K 5%
METAL CHIP 10K 5%
METAL CHIP 1206 5%
METAL CHIP 68K 5%
COMDCTOR, CHIP (1604} 0

wm.urnmqu

METAL CHIP e
METAL CHIP 68K 0.50%
METAL CHIP 10 5%
METAL CHIP 180 5%
METAL CHIP 15 5%
METAL CHIP 33K 0.50%
METAL CHIP 27K 0.50%
METAL CHIP 226 0.50%
METAL CHIP 1M 5%
METAL CHIP 47K 0.50%
METAL CHIP 0K %
METAL CHIP /K 0.50%
METAL CHIP 3K 050%
METAL CHIP 10K 5%
METAL CHIP B2 5%
METAL CHIP 10K 5%
CONDCTOR, CHIP (1E08) O

CONDCTOR, CHIP (1608) 0

METAL CHIP 3
METAL CHIP 33 5%
METAL CHIP 2.2K 5%

1HEW
1HEW
1HEW
1HEW
1HEW

1HEW
116w
1NEW
11ew
1HEW

1HEW
1HEW
EW
1HEW
1MEW

116W
116w
116W
1NEW
1NEW

116W
1HEW
11EW
116w
11HEW

1HEW
il
THEW
1ew
11EW

1HEW
116W
1HEW
1HEW
1HEW

116w
1HEW

THEW

1HEW
oW
1HEW
116w
116W

1HEW
1NEwW
1HEW
1HEW
116w

1H6W
1116
1HEW
1HEW
1HEW

1HoW
110w
1NEW
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Bal Mo, ParsNo
RS2 1-216-82511
RS213  1-21E-Bd3-11
RS2 1-218-T40-11
RE211S 1-216-B43:-11
R5216  1-218-T16-11
RE217  1-216-843-11
RS2  1-216-857-11
RS2  1-HE-81-11
R52%2 1-215-824-11
RSZ33  1-216-833-11
RS2 1-16-845-11
RA523%  1-216-833-11
RS237 1-M16-841-11
RE23 1-216-839-11
RS20 1-216-821-11
R5241 1-216-821-11
ASM2 1- 2168111
RAS5243 1-218-10-11
R524d4  1-216-834-11
AS246 1-216-833-11
AS24T 1-218-841-11
RB000  1-216-833-11
ABOOT 121683311
REO08  1-215-845-11
RE0D 1-215-883-11
RB0O10  1-218-16-11
RB011  1-216-845-11
RBO1E  1-216-857-11
REBAT 1-216-883-11
RBCME  1-216-851-11
RB0IS  1-218-748-11
RB020 1-216-857-11
RBO30  1-216-857-11
R8O 1-218-883-11
RBOZZ 1-218-720-11
RBO33  1-716-833-11
RB0M  1-216-841-1%
RBOM3  1-216-B45-11
REMS  1-216-841-11
ASME  1-216-837-11
RO047 1-216-833-11
RA04S  1-216-822-11
RA04E  1-215-8853-11
R&0SY  1-216-845-11
RBOSE  1-216-845-11
RBOS9  1-216-845-11
RBOSOD  1-18-848-11
RBOE1T  1-215-B45-11
RBOE2  1-216-841-11
RB0G4  1-216-B64-11
RBOBS  1-216-864-11
RBOET 1-216-B45-11
ABDEE  1-216-851-11
REOT0  1-216-B45-11
RE071  1-216-845-11%
ABOT2  1-216-845-11
RE0TS  1-218-039-00
RE0M  1-216-033-00
RBOTS  1-216-845-11
REOBG  1-216-845-11

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIF
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

100K

100K
4TK

Eﬁ!ﬁﬂ ﬂﬁ'gﬂﬁ EFRAAER RARET E?gﬂ?

=

o o

FERE RPUPE Rpeey FFaad gugsd

CONDCTOR, CHIP (1608) 0
CONDCTOR, CHP (1808 0

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP
METAL CHIP

M
100K
100K

100K
390
220
100K
100K

RERRR REEZ

1HEW
11EW
116W
)
116W

1HEW
116w
1HEW
1HEW
1new

1HEW
1HEW
11EW
1HEW
1HEW

1HEW
116w
1new
1HEW
1HEW

116w
1HEW
11ew
1HEW
1HEwW

1H6W
116W
16w
1newW
11EW

1NEW
116w
1hEwW
116W
1HEW

16w
falia)
fal
11EW
1New

1HEW
fals
1HEW
1HEW
11EW

11EW

tHew
VIEW

1HEW
1HEW
THEW

1HEW
10w
110W
1HEW
1HEW

__-——_L_



Bef Mo, Eadsho.

R8081

X
MBO1

3

»»> MECH-CON MOUNTED BOARD (A-3264-988-A) <c<<

Q1

G701

1-216-039-00

1-762-240-11
1.571-506-41
1-5M-275-H

1-760-486-11
1-760-365-11

1-164-227-11
1-185-176-00
1-164-227-11
1-164-326-11
1-162-964-11

1-162-064-11
1-162-964-11
1-182-967-11
1-107-726-11
1-164-326-11

1-164-156-11
1-162870-11
1-162-8970-11
1-107-813-11
1-162-870-11

1-107-813-11

1-575-626-11
1-573915-1

8-729-905-12
8-728-804-07

6-759-008-52
§-T59-252-32

121811611
12181611
1-216-815-11
1-217871-11
1-217-671-11

1-216-827-1
1-216-845-11
1-216-845-11

Descrios
METAL CHIP

SWITCHES

SWITCH, DP
SWITCH, SUIDE (DTHAU}
SWITCH, SLIDE (AVLS)

OSCILLATORS

'VIBRATOR, CERAMIC 25MHz
157872521 VIBRATOR, CRYSTAL 225702z

VIBRATOR, CERAMIC 10M

CAPACITORS
CERAMIC CHYP D022 10%
CERAMICCHIP 0047 10%
CERAMICCHIP o002 10%
CERAMIC CHP pAT
CERAMIC CHIP  0.001 5%
CERAMIC CHIP  0.001 5%
CERAMICCHIPF 0DOD1 5%
CERAMIC CHIPF 0.0033 5%
CERAMIC CHiP 01 0%
CERAMIC CHIF D47
ELECT 01
ELECT 0o 10%
CERAMIC CHIP 001 10%
TANTAL CHIP 10 20%
CERAMIC CHIF 0Ot  10%
TANTAL CHIP o 2%
CONMECTORS

FFC/FPC CONNECTOR (ZF) 16P
FFC/FPC CONNECTOR (ZF) 6P

TRANSISTORS
TRANSISTOR DTA144EU
TRANSISTOR FMG2

ICS
IC CXABO2™
IC MPC1730VMEL
RESISTORS

FLM CHIP 10K 0.50%
FLM CHIP 10K 050%
METAL CHIP 330 5%
METAL CHIP 1 L
METAL CHIP 1 5o,
METAL CHP 33K 5%
METAL CHP 100K 5%
METAL CHIP 1008 5%

300 S 110W

1H16W
116w
110W
11 0W
110W

11EW
11EW
116W

Bef Mo, Pans Mo

5701  1-692-848-21
ST0Z  1692-847-21
S703 1682377-AH
ST04  1-5T24ET-41
5705  1-572-4ET-l1

Rescocton
SWITCHES

SWITCH, PUSH (1 KEY)
SWITCH, PUSH (1 KEY)
SWITCH, PUSH (1 KEY)
SWITCH, PUSH (1 KEY)
SWITCH, PUSH 1 KEY)}

»»> REC MOUNTED BOARD (A-3264-986-A) <<<

EEE

Q801
a2

K90

1-164-360-11
1-107-810-11

n %

1-108-814-11  MICA CHIP 20PF 5%

1-185-112-11

CAPACITORS
CERAMIC CHIP 0.1
TANTAL CHP
CERAMICCHIP 033
CONNECTORS

1573-915-11 FFC/FPC CONMNECTOR (ZF) 6P
1-573-915-11  FFCFPC CONNECTOR (2F) 6P

8- T19-046-87
E-To-0d6-87

B-729-02445
B-720-024-45
B-T20-024-45
8-729-024-45

B-758-252-4

1-216-853-11
1-216-853-11
1-216-853-11
1-216-853-11
1-216-853-11

DIODES

DIODE F1J6

DIODE F1J6
TRANSISTORS
TRANSISTOR 25K2315TY
TRANSISTOR 25§23 5TY
TRANSISTOR 25K2315TY
TRANSISTOR 2SK2315TY

Ics

IC MCT4ACTS400TEL

RESISTORS

METAL CHIP 470Kk
METAL CHIP 470k
METAL CHIP 470k
METAL CHIP 470k
METAL CHIP 470k

RERES

16
o
100V
16Y

116w
11EW
1HEW
1HEW
THEW




